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For  over  30  years  UTC  has  been  the  leader  in 
advancing  the  art  and  technology  of  iron  core 
inductance  devices  ,  ,  ,  The  Linear  Standard  (LS 
type)  units  are  the  highest  quality,  non-hermetic, 
high  fidelity  transformers  of  their  type.  This  series 
includes  transformers  designed  for  tube»  transistor, 
hybrid,  modulation  and  matching  applications. 

With  the  ever  increasing  use  of  wide  range  equip- 
ment, the  point  has  been  reached  where  the  major 
limiting  factor  is  the  frequency  range  of  the  trans- 
formers employed.  These  LS  components  represent 
the  closest  approach  to  the  ideal  transformer  from 
the  standpoint  of  uniform  frequency  response,  low 
wave  form  distortion,  high  efficiency,  thorough 
shielding,  and  dependability. 
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LINEAR    STANDARD 

HIGH  SHIELDING 

DIE  CAST  CASES 
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L$-1    CASE 

Leneth  VA" 
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Mounting .-1%  X  2J(4" 

Cutout .......4>i"  dia. 

Unit   Weight   , , .„3  lbs. 
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Brand  X  Raises  Price 

The  July  issue  of  CQ  came  out  so  late  I 
didn't  have  it  before  our  August  issue  went  to 
press  so  I  could  good  naturedly  rib  them  about 
their  last-ditch-desperate-when-all-else-fails 
move  of  increasing  the  price  of  the  magazine* 
Actually  August  would  have  been  a  difficult 
time  to  make  any  sarcastic  remarks  because 
we  raised  the  cover  price  of  73  to  50^  that 
month  ourselves.  We  raised  the  newsstand 
price  to  50^^  a  couple  years  back,  but  had  kept 
tlie  price  at  radio  distributors  at  404  since  that 
worked  out  fine  for  us.  Then  our  printer  sent 
a  tnickload  of  40<*  copies  op  to  our  Canadian 
newsstand  distributor  by  mistake  and  that 
made  an  awful  mess.  I  figured  it  was  about 
time  to  stop  the  nonsense  and  make  all  the 
copies  50 1^  and  be  done  with  it. 

CQ  might  do  better  if  they  invested  in  a 
smart  publisher  who  kept  costs  dovm  instead 
of  pleading  helplessness  over  the  rising  costs 
of  paper,  printing,  postage,  labor,  taxes,  en- 
gra\dngs  and  general  overhead.  Baloney,  If 
there  is  any  rise  in  the  costs  of  paper  1 
haven *t  seen  it.  WeVe  using  a  lot  better  stock 
than  either  of  the  other  magazines  and  we 
have  manage.!  to  cut  our  paper  costs  almost 
yearly  by  shrewd  shopping  around.  By  working 
with  printers  that  are  set  up  to  handle  our 
magazine  we  have  been  able  to  cut  our  print- 
ing costs  considerably  and  we  are  now  plan- 
ning on  running  128  pages  per  month  most  of 
the  time  in  the  futiue  as  a  result  of  our  recent 
change  to  a  printer  better  able  to  handle  the 
larger  run  our  increased  circulation  has  made 
necessary. 

Postage  has  been  going  up.  111  grant,  but 
the  increase  has  been  miniscule.  Taxes?  Only 
when  you  are  making  a  profit,  fellows.  No 
profit,  no  taxes,  so  where  is  the  problem?  We 
are  paying  the  same  for  our  engravings  that 
we  paid  five  years  ago  and  there  is  no  hint  of 
any  increase  .  .  ,  and  if  an  increase  does  come 
along  I  believe  that  we  can  find  a  half  dozen 


i 


engravers  to  work  at  our  present  price.  Labor? 
Sure,  if  I  had  a  linnch  of  high  priced  dunder- 
heads sitting  around  here  on  permanent  vaca- 
tion 01  out  on  a  56  foot  yacht  on  Long  Island 
Sound  paid  for  by  the  magazine  I  would  cry 
about  labor  costs  too. 

Perliaps  I  should  increase  our  cover  price  to 
75^  and  out-yacht  CQ  ,  ,  ,  hi.  Shucks,  at  the 
rate  things  are  going  uruuud  here  I  could  add 
a  small  plane  to  that. 

HQ  Instructions 

Here  I  go,  picking  on  ARRL  again.  Tins 
time  I  just  want  to  pass  along  some  informa- 
tion sent  in  bv  an  SCM  who  has  been  rather 
frustrated  in  trying  to  report  the  reactions  to 
"incentive  licensing*'  in  his  area  to  his  Division 
Director  and  ARRL  HQ.  The  answer  he  re- 
ceived from  his  Director  was  that  he  wasn't 
supposed  to  get  advice  from  the  members,  just 
tring  them  into  line.  Get  into  line  fellows,  and 
do  as  you  are  told. 

!ARC  Convention   in   Geneva 

The  International  Amateur  Radio  Club,  an 
organization  fomied  primarily  to  demonstrate 
amateur  radio  to  delegates  attending  ITU 
meetings,  has  announced  that  it  will  have 
a  corncntion  on  September  18th  and  19th 
at  Geneva,  This  is  an  excellent  time  of  the 
year  and  a  good  excuse  to  get  over  to 
Europe  .  •  •  particularly  to  Switzerland.  In 
addition  to  the  usual  technical  papers,  meet- 
ings with  weU  known  DX  amateurs,  and 
general  confab,  you  will  have  an  opportmiity 
to  operate  the  six  ham  stations  which  will  be 
on  the  air  around  the  clock  for  the  two  days 
on  all  bands  as  4U1ITU  through  4U6ITU,  0 
you  haven't  tried  DX  operating  here  is  a 
chance  wth  the  tops  in  gear  and  a  great 
location. 

Drop  a  line  to  I  ARC,  Box  6,  1112  Geneva 
20,  Switzerland  for  more  info, 
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VHF/UHF 
TRANSMIHERS 
50  mc-420  mc 


International's  new  unftized  VHF/UHF  transmitters  make 
it  extremely  easy  to  get  on  the  air  in  the  50-420  mc  range 
with  a  solid  signal.  Start  with  the  basic  50  or  70  mc 
driver.  For  higher  frequencies  add  a  multiplier-amplifier. 

AH  units  are  completely  wired.  Plug-in  cables  are  used  to 
interconnect  the  driver  and  amplifier. 
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50  or  70  mc 

DRIVER/TRANSMITTER 

The  AOD-57  completely  wired 
with  one  6360  tube,  two 
128Y7  tubes  and  crystal 
(specify  frequency).  Heater 
power:  6.3  volts  @  1.2  amps, 
Plate  power:  250  vdc  @  50  ma, 
AOD-57  complete.„„„ ?69,50 


144  mc 
MULTtPLIER/AMPLIF!ER 

The  AOA-144  uses  two  6360 
tubes  providing  6  to  10  watts 
output.  Requires  AOD-57  for 
driver.  Heater  power:  63 
vofts  @  1.64  amps.  Plate 
power:  250  vdc  @  180  ma. 
AOA-144  complete.,. $39,50 


220  mc 
MULTIPLIER/AMPLIFIER 

The  AOA-220  uses  two  6350 
tubes  providing  6  to  8  watts 
output  on  220  mc.  Requires 
AOD*57  for  driver.  Heater 
power:  6.3  volts  @  1,64  amps. 
Plate:  250  vdc  @  150  ma. 
AOA-220   complete  $39.50 


420  mc 
MULTIPLIER/AMPUFIER 

The  AOA-420  uses  two  6939 
tubes  providing  4  to  8  watts 
output  on  420  mc.  Requires 
AOA-57  plus  AOA-144  for 
drive.  Heater:  6.3  volts  @  1.2 
amps.  Plate:  220  vdc  @  130 
ma. 
AOA-420  complete,. $69.50 


RELAY  BOX 

Four    circuit    double    throw. 
Includes  coit  rectifier  for  6-3 
vac   operation, 
ARy-4    Refay    Box 
complete    „_„„__._...$12,50 


FILAMENT 
SUPPLY 

The  APD-510  provides  63  vac 

@   10  amperes. 

APD-610  complete .$9.50 


COMPLETE  TRANSMITTER 


6  METERS 

SO  mc 

A  00-5  7 

2  METERS 

144  mc 

AOO-57  PLUS  A0A*144 

220  mc 

AOO*57  PLUS  AOA-220 

420  mc        AOO  S7  PLUS  AaA-t44  PLUS  AOA  420 


MODULATOR 

The  AMD-10  is  designed  as  a  com- 
panion unit  to  the  AOA  series  of  trans- 
mitters. Uses  SANS  speech  amplifier 
and  driver,  1635  modulator.  Output:  10 
watts,  Inputr  crystal  mic»  (High  Imped  J 
Requires  300  vdc  20  ma,  no  signal,  70 
ma  peak:  6.3  vac  @  1.05  amps. 
AMD-10  complete ,,^._. $24,50 
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CRANK-UP 
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Why  setfle 

for  iess 

than  the  best? 


TWO  CATEGORIES  TO  CHOOSE  FROM 


Standard  Duty  Guyed  In 
Heights  of  37-54-86-  105 
ond  1 22  feel 


Heavy  Duty  Sdf  Supporting 
and  Guyed  m  Heights  of 
37-54f©«t  (SS) 
71  —  88  feet  [guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Ease  of  Opefafiqn— roller  guides  between  sections  assure 
easy,  safe,  friction-free  raking  and  lowering-  Strength- 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  sturdiness  and  strength.  Unique 
ROHN  raising  procedure  rojses  all  sections  together— uni- 
formly with  an  equal  section  overlap  at  oil  heights! 
Versatility-designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  tit  any  height  desfredf 
Simple  Initallatton— install  it  yourself— use  either  fiat 
base  or  spedal  tiltiag  base  (illustrated  above)  depend- 
ing on  your  needs.  Rated  and  Teited— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  property 
rated  tower  for  y«r  antenna.  The  ROHN  line  of  towers 
IS  complete.  Zinc  GaJvanized*-hot  dipped  galvanizing  a 
standard-not  an  extra-with  all  ROHN  towers!  Prices 
start  at  le^  than  $100, 


SEND  FOR  ROHN  TOWER  HANDBOOK- 

-$K25Vqly#  E 

^ONLY  $100  postpaid  (special  to  readers  j 

a/  this  magazine).  Nearest  P 
source  of  supply  sent  on  request.  Repre-  f 
sentatives  world  wide  to  serve  you.  Write  l 
today  to;  ¥ 

ROHN  Manufacturing  Co. 


P-  O.  Ux  2000 


Pftorto,  iJftndfi 


'World's  Largest  EXCLUSIVE  Manufacturer 

of  Towers;  designers,  engirteerst  and  instaUers 

of  complete  wmmunicaiiQn  tower  systems/' 


Soy  You  Saw   It 

A  good  fiieod  of  73  who  works  fur 
inajur  ham  maiiufactiirer  points  out  that  all 
too  many  of  you  who  send  for  information  on 
new  products  don't  giv'e  credit  to  73  in  yoiu 
letter  or  card.  While  I  do  hope  that  you'll 
always  mention  73  when  you  write  for  htera- 
ture,  it  seems  to  me  that  it  might  just  b^ 
fun  to  credit  73  no  matter  where  vou  saw 
the  ad  .  ,  .  I  can  just  see  them  trying  to 
find  their  ad  in  an  issue  of  73  after  a  dozen 
or  so  amateurs  WTite  in  saying  they  are  answer- 
ing tlieii  ad  in  73,  Heh. 

Station  Operator  Jazz 

The  recent  FCC  decision  that  tlie  operator 
of  an  amateur  station  must  use  his  own  call 
unless  the  licensee  is  in  actual  control  of  the 
station  as  discussed  in  mv  Februan^  editoriid 
will  have  an  interesting  eflFect  on  some  of  our 
DX  hunters.  From  now  on  they  will  have  to 
be  on  liand  to  work  tlieii-  own  DX  and  not 
be  able  to  depend  upon  a  friend  to  come  in 
and  hook  a  rare  one  when  he  is  awav.  Even 
worse,  fellows  on  DXpeditions  won't  be  able 
to  work  their  own  station  and  they'll  end  up 
being  the  only  one  not  working  the  rare  one. 
This  could  i)ut  quite  a  crimp  in  DXpedi- 
tions. 

Many  of  us  are  watcliiug  QST  with  interest 
to  s(  I  how  long  the  ARRL  general  manager 
is  going  to  wait  before  telling  the  members 
about   the    new   interpretation    of   the    rules, 

\Q  Test 

Here's  a  little  IQ  test  which  takes  less  than 
a  minute*  First,  read  die  following  sentence, 

FINISHED  FILES  ARE  THE  RESULTS 
OF  YEARS  OF  SCIENTIFIC  STUDY  COM- 
BINED WTTH  THE  EXPERIENCE  OF 
YEARS, 

Now  count  the  number  of  "F"'s  in  the  sen- 
tence. Count  them  out  loud.  Count  them  only 
once,  then  check  your  answ^er  at  the  bottom 
of  this  page. 

New  Trophy 

Nominations  are  now  in  order  for  a  brand 
new  amateur  radio  award,  the  Benedict  Ar- 
nold Trophy.  Tins  handsome  trophy  will  be 
awarded  whenever  needed  to  those  amateurs 
who  have  placed  self-interest  sufficiently  far 
enough  ahead  of  the  conmion  good  to  attract 
national  interest  in  tlreir  shame. 

IQ  test  answer.  There  are  six  Fs  in  the 
sentence.  The  average  reader  finds  three; 
above  average  four.  Welcome  to  the  dunce 
club?  .  *  ,  Wayne 
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There's  only  ONE  mobile  |  antenna  made 

that  will  stand  up  like  this 

year  aftenyear,  car  after  can  instead 


of  like  this 


and  never  needs  this 


or  this 


f 


What's  more  it  will  add  about  4  db's 
to  your  signal  strength  with  standing 


wave  ratios  on  every  band  that  look 


like  this 


instead  of  this 


Operates  cool  as  a 


too,  even 


with  a  thousand  PEP  going  that-a-way. 
It's  the  new  Waters  AUTO-MATCH, 
but  natch.  Never  anything  like  it! 
Cost?  $38.85  complete,  ready  to  go  on 
75  meters  —  even  less  on  the  other  bands. 


MANUFACTURING  INC. 
WAYLAND,  MASSACHUSETTS 


WATERS  QUALITY  PRODUCTS  ARE  SOLD  ONLY  THROUGH  WATERS  QUALIFIED  DISTRIBUTORS 


E.  L.  Klein  W4UHN/WB2PKE 
2501  Chestnut  Lone 
Riverton,  New  Jersey 


Der  Kleiner  Keyer 
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Have  you  ever  wished  you  had  a  CW  keyer 
that  would  automatically  make  perfect  dots 
and  dashes?  Here  is  your  opportuniU  to  make 
just  such  a  keyer,  using  modern  digital  com- 
puter transistor  circuits.  Capable  of  speeds 
from  10  to  50  words  per  minute,  Der  Kleiner 
Keyer  automatically  generates  dots  and  spaces 
which  are  of  identical  duration;  and  dashes 
which  are  exactly  as  long  as  three  dots.  And 
liow  is  all  this  magic  performed? 

An  explanation  of  the  switching  logic 

To  acliieve  an  undertsanding  of  fust  how  our 
transistors  function  to  produce  this  precise 
spacing  and  timing,  let  us  refer  to  the  Logic 
Diagram  of  the  Keyer,  Fig-  1  and  the  pulse 
diagram  in  Fig.  2. 


Basic  circuits  in  the  Keyer  are  the  mtdti' 
vibrator^  flip  flop  and  nor  gate.  Added  to  these 
are  three  additional  switching  or  amplifying 
stages  whose  only  purpose  is  to  obtain  isola- 
tion and  current  gain  and  may  therefore  be 
temporarily  disregarded  for  the  sake  of  our 
explanation. 

When  the  keyer  mechanism  is  moved  to  the 
dot  position,  negative  six  volts  on  the  base  of 
transistor  Q3  causes  the  multivibrator  to  turn 
ODj  producing  a  series  of  positive-going  pulses 
as  long  as  the  key  is  closed-  This  negative 
voltage  also  inhibits  the  flip  flop  preventing  its 
operation,  so  that  only  dots  are  present  at  the 
driver  transistor  Q6  and  output  switching 
transistor,  Q7,  Further,  once  a  dot  pulse  has 
been  initiated  and  is  present  at  the  output  of 
Q6,  it  is  fed  back  to  the  base  of  Q3  and  en- 
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Fig.    1.  Logic  dfagram  of  Der   Kleiner   Keyer. 

sures  completion  of  the  individual  pulse.  Oper- 
ator error  is  thereby  corrected  to  some  extent. 

Now,  if  the  keyer  mechanism  is  moved  to 
the  dash  side,  and  we  are  operating  in  the 
semi-automatic  mode,  we  find  the  negative  six 
volts  impressed  directly  on  the  base  of  Q7, 
causing  it  to  be  held  on  so  long  as  the  key  is 
down.  In  this  mode,  our  keyer  is  like  a  bug' 
which  is  in  fact  a  semi-automalic  keyer. 

In  the  automatic  mode,  the  negative  six 
volts  is  again  present  at  the  base  of  Q3  caus- 
ing it  to  turn  on  the  multivibrator.  Now,  how- 
ever, the  negative  inhibit  voltage  is  not  present 
at  the  flip  ilop  due  to  its  being  blocked  by  the 
dot  diode,  D7, 

Being  thus  uninhibited  and  having  the  char- 
acteristic of  being  triggered  alternately  on  and 
off  by  succeeding  positive  going  pulses  only, 
we  find  that  our  flip  flop  will  actually  count 
In  other  words,  the  flip  flop  produces  one  posi- 
tive pulse  for  every  two  positive  dot  pulses. 
The  digital  logic  diagram,   Fig,   2   illustrates 
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Fig.   2.   Digital    logic   in  producing  the   letter  '  V 

this  relationship.  Going  one  step  further^  we 
may  add  these  positive  pulses  from  the  multi- 
vibrator and  flip  flop  by  the  use  of  the  nor  gate, 
diodes  D5  and  D6. 

Thus  we  find  that  the  output  of  the  nor  gate 
provides  a  dash  exactly  tlnee  times  as  long  in 
duration  as  a  dot.  What  could  be  more  con- 
venient in  the  design  of  our  keyer? 

A  quick  look  at  the  circuit 

Fig.  3  is  the  cotuplete  circuit  for  the  keyer 
including  power  supply.  The  principal  com- 
ponents described  in  the  foregoing  switching 
logic  discussion  may  be  readily  identified.  The 
150k  bias  resistors  connected  to  the  base  of 
each  transistor  provide  an  adequate  positive 
voltage  which  elfectiv  <  1\  cuts-ofl  the  PNP  type 
transistors.  Due  to  the  much  higher  resistance 
of  this  bias  resistor  than  that  of  tlie  respective 
coupling  resistor  or  diode,  any  negative  pulses 
will  take  precedence  at  the  base  of  the  tran- 
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Fig.  3.  Schematic  diagram  of  Der  Keyer. 


8 


71    KAAaA7lhlt 


sistor  and  cause  the  traiisislor  to  conduct. 

The  ratio  of  dot  spacing  to  duration  is  set 
by  the  10k  potentiometer  in  tlie  negative  sup- 
ply to  the  niulti vibrator.  This  control  is  ad- 
justed only  once,  preferably  by  aid  of  an 
oscilloscope  and  need  not  again  be  adjusted. 
Keying  speed  is  determined  by  the  dual  15k 
potentiometers  and  the  two  5  |jf  miniature  elec- 
trolytic capacitors  in  the  multivibrator.  As  has 
been  shown  earlier,  onlv  the  dots  need  be  con- 
trolled^  because  the  dashes  automatically  are 
timed  by  the  dots  tlirough  the  counting  action 
of  the  flip  flop  and  adding  action  of  the  nor 
gate.  The  value  of  timing  potentiometers  and 
capacitors  may  be  changed  \\itbin  reason  re- 
membering the  relationship,  T  =  RC,  A  non- 
linear dual  potentiometer  such  as  one  having 
an  audio  taper  should  not  be  used  because  it 
will  tend  to  crowd  the  faster  speeds  making 
difficult  adjustment. 

Inexpensive  components  tlirougliout 

All  transistors  used  in  the  keyer  except  the 
output  transistor,  are  inexpensive  general  pur- 
pose audio  transistors  or  surphis  computer 
switching  units.  The  RCA  2N404  is  excellent 
for  this  purpose^  and  currently  sells  for  only 
35iK  The  output  transistor  is  an  RCA  2N398B. 
Although  the  A''  suffix  oi'  no  suffix  at  all  may  be 
used,  we  find  that  for  only  an  additional  20^, 
our  emitter  to  collector  voltage  can  be  in- 
creased bv  5()%  to  150  volts.  This  safety  mar- 
gin  is  completely  \vt>ith\vhile  when  using  a 
nominal  nniuis  100  volt  transmitter  bias  supply. 
If  transistors  of  tUibioiis  genesis  are  used  in  the 
keyer,  a  little  care  in  matcliing  up  their  for- 
ward and  reverse  resistance  will  prove  valu- 
able. Of  course,  a  beta  checker  is  desirable,  but 
a  simple  check  on  an  ohmeter  will  go  far  in 
keeping  you  from  wishing  you  had  used  sock- 
ets for  your  questionable  transistors. 

It  is  essential  that  good  quality  silicon  di- 
odes be  used.  These  are  quite  readily  available 
in  bargaiti  packages  of  10  for  88(?.  Be  sure  you 
do    not    install    the    diodes    with    mechanical 
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Fig.  4.  Assembly  of  keyer  mechanism. 


stresses  In  their  leads,  and  do  heat  sink  them 
when  soldering,  in  keeping  with  good  semi- 
conductor practice. 

Transformer  Tl  is  an  inexpensive  (75^) 
miniature  6.3  volt  filament  transformer.  Tak- 
ing the  plus  and  minus  six  volts  from  the  same 
transformer  winding  results  in  a  somewhat 
higher  plus  voltage  (6.3V.  X  1.4  =  8.8V.) 
because  of  its  very  low  load.  This,  however, 
has  not  been  found  to  be  objectionable  at  all 
due  to  the  reKiti\('ly  high  value  of  bias  resist- 
ance. 

The  rectifier  diodes,  D9  and  DIO  may  be 
just  about  any  type  power  diode.  Those  used 
in  the  author's  keyer  were  the  two  for  49«' 
variety,  even  though  they  carried  a  rating  of 
750  ma.  at  600  PlV.  Filtering  of  the  keyer 
power  supply  is  not  at  all  critical  so  long  as  the 
hum  amplitude  is  less  than  20^  that  of  the 
signal  amplitude.  Even  with  such  a  low  im- 
pedance source,  100  to  500  ^f  is  entirely  ade- 
quate. 

Eas>  -to-nialce  keyer  mechanism 

Fig.  4  shows  a  side  and  front  cross  section 
of  the  keyer  mechanism.  The  accompanying 
parts  list  and  detail  drawings  in  Fig.  5a 
through  5e  should  be  quite  easy  to  follow.  A 
number  of  dillerent  automatic  keyer  mecha- 
nisms are  on  the  market  today,  but  perhaps 
none  is  quite  so  easy  for  non-professional  con- 
struction as  the  mechanism  illustrated  here. 
Accitrate  hole  placement  and  squareness  of 
corners  are  to  be  desired,  but  may  be  compen- 
sated for  in  final  assembly,  to  some  extent.  It 
is  important,  however,  that  the  paddle  hinge 
pins  fit  quite  snugly  to  provide  a  good  electri- 
cal contact  not  only  with  the  paddle  but  also 
with  the  top  and  bottom  pieces,  items  3  and  4. 
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One  unique  feature  of  tliis  keyer  mechiudsm 
is  tlie  alternate  placement  of  \\\v  bacl:-stop  ad- 
jiisttiig  screws,  item  8^  and  the  contact  screws, 
itetri  9.  The  latter  pass  through  a  one-quarter 
inch  clearance  hole  in  one  paddle  in  order  to 
contact  the  other  paddle.  Once  set,  the  four 
screws  wil  not  need  further  adjustment  to  suit 
individual  taste  as  is  frequently  practiced  with 
a    bug. 
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Fig,    5.    Details   of    the    keyer   rnechc- 
nism. 


The  spring  which  serves  to  return  each  pad- 
dle after  being  depressed  is  a  common  spring, 
item  11,  between  the  paddles*  Care  should  be 
exercised  in  drilling  tiie  retention  holes  for  this 
spring  so  tliat  the  hole  is  deep  enough  to  re- 
tain the  spring  but  does  not  pass  completely 
through  the  paddle. 
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Cover, 
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7.    Panel;    Fig,    8. 


Construction  of  the  case 

These  parts  art*  hihricated  in  accordance 
with  Figs.  6,  7  and  8.  A  relatively  ^oft  ahniii- 
nuni  is  used  for  the  cover  allowing  it  to  be 
readily  bent  between  Uvo  pieces  of  wood  in 
an  ordiiiary  vise.  The  base  need  not  be  M  inch 
tliick  although  the  weight  and  low  center  of 
gravity  is  helpful  in  preventing  a  "creeping- 
key/'  Indeed,  the  base  may  be  made  of  brass 
ot*  steel  lo  further  weight  it  down. 

After  all  drilling,  taping  and  dcburring  is 
completed,  all  aluminum  parts  should  be  thor- 
oughly sanded  with  000  sand  paper  to  pro- 
duce a  uniform  unidirectional  scratch  pattern. 
Some  constructors  may  prefer  to  remove  the 
scratches  and  impart  a  homogeneous  satin  fin- 
ish to  the  aluminum.  This  can  be  done  by  bath- 
ing the  parts  in  a  glass  bowl  containing  warm 
water  and  **Drano.^  Do  not  breathe  the  fimies 
and  handle  the  parts  only  witli  rubber  gltivcs 
or  w^ooden  sticks. 

The  front  panel  and  cover  are  given  two  or 
three  coats  of  flat  black  enamel  from  an  aerosol 
can.  A  more  durable  finish  can  be  achieved  by 
baking  the  paint  in  the  kitchen  oven  for  about 
20  minutes  at  200  degrees. 
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Simple  circuit  Loards 

While  it  is  desirable  and  quite  gratifying  to 
construct  the  circuit  boards  using  printed  cir- 
cuit tecliniques,  it  is  not  at  all  essential.  The 
method  used  bv  the  author  and  illustrated  in 
the  photographs  is  quite  satisfactory.  The  com- 
ponent leads  are  inserted  through  i^re-drilled 
holes  and  bent  over  on  the  reverse  side.  In 
most  instances^  the  leads  are  of  suflBcient 
lengtli  to  reach  their  destination  and  be  sol- 
dered in  place.  Twisting  of  the  leads  prior  to 
soldering  is  not  desired*  Some  rather  long  runs 
as  well  as  the  occasional  cross-over  leads 
should  be  insulated  with  spaghetti. 

Figs,  9  and  10  show  the  powder  supply  and 
digital  boards  respectively,  One-sixterutli  Inch 
phenolic  is  used,  either  of  the  plain  or  per- 
forated variety.  Tlin  Ijoards  each  measure  2Jl 
inches  by  4  inches  and  are  fitted  with  M  inch 
angle  aluminum  feet  cut  from  a  strip  of  storm 
door  stop.  These  feet  should  be  tapped  to  re- 


T«>  SWp 


HO  y. 


no  V. 


1—  -  —  -O  :  i-  "S*  V, 


^  CefY 


^¥i^¥irr-h: 


Fig.  9,  Power  supply  board. 


Fig.    10.  Component  board. 
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Application  to  relay  keying, 


ceive  #4-40  screws  from  the  base  and  may  be 
either  screwed  or  riveted  to  the  phenolic 
boards; 

Part  placement  is  not  at  all  critical  because 
of  the  very  low  frequency  and  impedance  en- 
countered ia  the  keyer.  A  little  lacing  cord  will 
go  a  long  wa)^  in  dressing  np  the  wiring  har- 
ness and  enhancing  reliability. 

Keying  tlie  transmitter 

Der  Keyer  may  be  employed  in  a  wide  num- 
ber of  ways  in  keying  the  transmitter.  Two  of 
the  more  popular  methods;  grid  block  keying 
and  relay  keying  are  shown  in  Fig,  11a  &  b. 
The  47k  resistor  is  provided  to  limit  current 
thru  the  2N398  to  a  safe  valve  as  well  as  to 
prevent  overloading  the  bias  supply,  Rl  and 
CI  determine  the  time  constant  for  grid  #1 
and  similarly^  R2  and  C2  control  grid  #2  for 
differential  keying.  The  B  minus  supply  and 
R3  are  selected  to  suit  the  keying  relay.  Ac- 
tually, the  built-in  6  volt  supply  in  the  keyer 
could  be  used.  In  this  case,  a  2N404  could  re- 
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Descripiion 

Paddle 

Spacer 

Top 

Bottom 

Insuialor 

Screw 

Screw 

Screw 
Screw 

Scrcvf 
Spring 


Material 

Material 

3/32"   aluminiim 

Phenol icp    dcitb   base 

1/16*   alumiDum 

1/16'^    aluminum 

1/16*'  phenolic,   paper  base 

Flat  head,  #6-32,  ^'  Itig. 

steeU  titckle  plited 

Round  head,  #6-32,  %"  Ing. 

sleelj   nickle   plated 

No   head,    #fi-32,    %"   Ing. 

steel,    nickle   plated 

Round  head,  #6-32,  1"  Ins^ 

steel,    nickle   plated 

Round  head,  #6-32,  %"  Ing, 

steel,   nickle   plated 

14"  long  section   from   ball 

point   pen 


NOTE:  Brass  may  be  substittJted  for  aluminum  in  the  above 
parts* 

place  the  2N398.  In  any  event,  a  back  con- 
nected diode  across  the  relay  is  desirable  to 
prevent  the  collapsing  relay  magnetic  field 
from  damaging  the  output  switching  transistor. 
One  improvement  v^hich  should  prove  in- 
valuable, is  a  built-in  monitor.  This  has  been 
done  since  the  pictures  were  made.  A  3-tran- 
sistor  imported  amplifier,  phase-shift  network 
and  2-inch  speaker  are  all  that  are  needed. 

The  proof  of  tlie  paddling 

Once  an  operator  becomes  accustomed  to  an 
automatic  electronic  kever,  he  will  be  satisfied 
with  none  other.  Fatigue  is  reduced  and  accu- 
racy increased.  Speed  of  sending  is  signifi- 
cantly increased;  sometimes  to  the  point  where 
we  can't  receive  so  fast.  In  all,  Der  Kleiner 
Keyer  is  a  very  worthwhile  project  and  a  real 
honev  to  use. 

Thanks  to  Dave  Lyndon,  WA2JGJ  for  his 
asssitance  on  the  circuit  and  in  checking  out 
the  finished  keyer 

.  W4UHN/WB2KPE 
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The  Onfy  Amateur  Antenna  Offered  with  Choke 

of  Verfkat,  Horiiontat  or  Circofor  Pohrtiafion 

EXCLUSIVE   QUADRATIC    PHASE   FEED 


Chiinge  polarisation  at  operating  position  >  .  .  NOT  the  roof! 
The  point  is:  If  the  Gain  Skybeam  can  'moonbounce*  success- 
fully ,  ,  .  it  can  do  a  far  better  job  of  day  to  day  VHF  com- 
munications. The  Gain  *Moonbouncer*  mounts  vertical  and  hori- 
zontal elements  on  the  same  boom,  geparated  and  fed  to  ^ive 
either  vertical  or  horizontal  polarization  automatically,  or  by 
u^ing  proiJer  termination,  circular  polarization  in  either  direc- 
tion. Horizontal  and  vertical  gain  consistent  with  good  engineer- 
ing practice — ^circular  gain  is  additive  1  Rugged— will  take  100 
mph  winds.  144MC  'Moon bouncer*,  as  shown,  with  balun.  $69. d5 
Ham  Net,  Far  better  transmission  for  mobiles,  too.  Your  rig 
deserves  the  best"=get  the  dope  on  Gain  J  Beams  I 
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IND  OTHERS  OPERATING  IN  THE  2  TO   30   MCS   HIGH   FREQUENCY   BANDS 
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SINGLE   SIDEBAKD   SETS   BY  HAMMARLUND   ARE   EIGHT 

TIMES  MORE  EFFECTIVE. 

Says  who?  Says  HammarlLJiid  who  ma^kes  these  rfimarkable 
long-range  transmitter  receivers  (see  above}*  Each  will  deliver 
a  signs  I  eight  times  more  effective  than  an  AM  set  drawing 
the  same  power.  (In  regular  AM  equipment  the  carrier  wave 
absorbs  most  of  the  power  and  carries  no  message.  So 
Hammarlund  SSB  sets  transmit  the  message  signal  along 
one  narrow   sideband  with   no   carrier   wave.) 

IT  WORKS 

And  how  tl  works.  Hammarlynd*s  SSB  sets  free  themselves 
of  conventional  AM  interference  because  they  use  only  half 
the  frequency  space.  They  cut  distortion  because  they  depend 
less  on  rigid  relations  between  pf\ase  and  amplitude.  Talk  is 
more  private  because  Hammarlund  SSB  sets  can't  usually  be 
picked  up  by  home-style  shortwave  receivers, 

IDEAL    FOR    GOVERNMENT   AND    INDUSTRIAL    OFFICES 

When  normal  telephone  lines  aren't  available  or  wanted^ 
Hammarlund  SSB  takes  over.  The  CSBIOOTR  works  on  mountain- 
tops,  in  spots  remote  from  its  antenna,  in  mstallattons  where 
several  dispatchers  are  working  separately  and  can  use  the 
CU-lOA  Telephone  Remote  Control  units  providing  up  to  20 
control  points.  The  CSB125C,  Jess  expensive,  works  when 
dispatcher^  antenna  and  set  are  in  one  location. 


This  means  Hammarlund  SSB  sets  work  beautlfuiry  Irt  out-of- 
the*way  locations  for  government,  maritrmej  forestry,  airline, 
police  and   offshore  oit   instattations. 

FITS   THE   NEED 

One  antenna  serves  all  six  channels-  Use  handset,  speaker  or 
remote  line.  Phone  or  code.  All  simple  controls  on  front 
panel,  Just  connect  antenna,  ground  and  plug  in. 

eO  AHEAD  AND  WRITE 

Mail  this  coupon  for  details  on  the  S-times  more  effective 
Hammarlund  SSB  sets. 


HAMMARLUND    MANUFACTLlRtNG    COMPANr 
A   GIANNINI    SCtENTIfIC  COMPAHY, 

73SS  Hammarlund  Dn.  Mars  HilL  North  Carolina,  28754 
Cable    Address;        AHLAB,   New  York,   N.Y. 

Y£S — We  want  to  know  about  Hammarlund  SSB. 
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SUPERPRO  EHGINEERING  IN  EVERY  SET 

From   1S10   to   Tomorrow:    Hammarfund   BulFds    CommercTat    Commtinicatlons    EquFpitient 
Variable    Air   Capacttors,    Amateur   Radio    Equipment   and    the    Outereom    2-Wiy    RadiOt 
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It  was  like  20  meters  on  a  busy  afternoon. 
The  moon  lumbered  into  place,  right  on  sched- 
ule, and  Cordon  casually  picked  up  the  mike, 
watched  the  clock,  and  at  1111  GMT  he 
pushed  the  button  and  called  a  short  CQ  on 
432.00  SSB.  When  he  finished  we  turned  on 
the  receiver  and  were  met  with  bedlam  .  .  , 
CW,  SSB,   AM,  all  mixed  together  up  and 


14 


down  the  band.  We  tuned  in  amazement,  lis- 
tening to  the  dozens  of  signals,  largely 
crowded  around  the  low  end  of  the  band. 

The  loudest  of  all  was  WA6LET  calling  us 
on  sideband.  Three  horns  later  we  had  made 
39  contacts  via  the  moon,  eight  on  sideband, 
and  including  all  call  areas,  Canada,  Germany, 
England,  Sweden,  Netherlands  and  Denmark. 
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)f  course  there  were  dozens  of  frustrated  peo- 
le  all  around  the  world  who  had  tried  to 
lake  the  hop  and  failed.  In  order  to  minimize 
he  frustration  from  this  aspect  we  taped  the 
23  kc  band  complete  on  an  eight  channel 
ecorder  along  with  the  audio  outputs  from 
^o  receivers,  the  sounds  in  die  transmitting 
oom,  WWVj  and  a  flutter  removing  synchron- 


izing cliannek  This  means  that  Sam  (WIFZJ/ 
KP4)  will  be  able  to  play  back  the  tape 
several  times  and  retime  the  band,  cop5nng 
signals  that  were  missed  the  first  time  through. 
Eventually  he  should  be  able  to  copy  every 
signal  that  actually  made  it  down  to  Arecibo 
via  the  moon, 

iVe   been  fascinated   by    the   moonbounce 


Left.    The    historice    moment:    Gordor 
KP4BPZ    calls   CQ   432    moonbounce 


Below.    Sam    W1FZJ/KP4 
R390  receiver,  trying  to 

nals  through   the  QRM. 


tunes    the 

out  srg- 


n 


Left  Walt  K2KWL/KP4  tunes  the 
other  receiver.  We  worked  the  best 
signals  they  could  find. 


contacts  that  have  been  made  from  tliis  1000 
foot  dish  and  all  it  took  to  get  me  to  come 
dowm  was  die  slightest  hint  of  an  invitation 
from  Sam.  They  had  two  skeds,  one  on  July 
3rd,  the  other  July  24th,  My  hamfest  %vas  the 
4th,  so  I  had  to  wait  until  the  24th  to  come 
down.  I  zipped  down  on  the  23id,  rented  a 
little  VW  in  San  Juan  and  drove  the  50  miles 
along  the  nort  coast  of  the  island  to  Arecibo, 
Sam  and  Gordon  Pettengill  KP4BPZ  worked 
pretty  late  that  night  getting  everything  ready 
for  the  morning  test*  Then  we  got  together 
and  talked  even  further  into  the  night,  finally 
getting  to  bed  around  1  AM.  At  4:30  the 
alarm  clocks  started  banging  away,  adding 
their  dim  to  the  insistent  crowing  of  the 
damned  roosters  which  seem  to  be  everywhere 
down  here. 


After  a  quick  breakfast  we  careened  out 
the  winding  narrow  road  tlirougli  the  moun- 
tains  for  twelve  hairy  miles.  The  road  is  one 
car  wide  and  the  usual  driving  pattern  here  is 
to  drive  as  fast  as  possible,  blowing  the  horn 
steadily  because  the  roads  are  made  up  of 
blind  turns  .  ,  .  I  tliink  Sam  said  there  are  176 
dangerous  turns  on  the  road  to  the  dish.  Per- 
haps this  is  w^hy  it  is  hard  to  find  undamaged 
cars  here.  The  fellows  that  work  out  there 
drive  that  road  every  day  <  .  ,  I  guess  yoti  can 
get  used  to  almost  anything. 

We  arrived  at  the  lab  in  the  grey  light  of 
pre-dawn.  What  a  spectacle!  A  1000  foot  dish 
covers  18  acres  and  is  over  three  football  fields 
long.  Immense  -  .  .  huge.  The  dish  is  hung  in 
the  air  about  twenty  feet  above  the  ground 
and  is  kept  at  an  accuracy  of  much  better 


Rfghf  The  antenna 
hangs  down  from 
the  feed  structure, 
moving  on  the  track 
to  follow  the  moon. 
It  is  automaticaify 
run  by  a  computor. 
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The  1 000  foot  disc  is  con- 
cave, a  port  of  o  sphere, 
not  a  porabola.  The  idea  is 
to  swing  the  antenna  feed 
to  follow  the  moon  rather 
than  having  the  disc  itself 
pointed,  as  it  would  be  with 
a    porobola. 


than  an  inch,  in  spite  of  winds^  rain^  and  the 
beating  down  sun.  Slung  above  the  dish  from 
three  tall  to^^•ers  is  the  antenna  cab  system 
.  .  ,  which  also  must  be  held  to  less  than  an 
inch  .  .  ,  no  swaying  in  the  wind  here.  This  all 
calls  for  special  cables,  special  painty  and  in- 
cessant care. 

In  addition  to  Gordon  KP4BPZ  (WIOUN) 
I  found  KP4BEU  Andres  Sanchez  who  was 
going  to  run  tJie  audio  tape  recorder  for  the 
test,  BiU  Black  KP4COO  (ex  K4BSN)  who 
would  mind  the  antenna  (the  antenna  was 
actually  run  by  a  computer  which  had  been 
fed  the  predicted  locations  for  the  moon 
for  the  duration  of  the  test).  Dr.  Rolf  Dyce 
K6DSJ-KP4CMO  who  wDultl  run  the  i-f  plus 
audio  tape  recorder,  and  Walt  Zandi  K2KWL 
who  would  time  one  receiver,  Gordon  would 
do  the  operating  of  die  transmitter  and  Sam 
would  tune  the  second  receiver.  I  found  that 
I  w^as  the  head  log  keeper • 

The  dish  was  a  gain  of  about  58  db.  Com- 


pare this  to  the  6  db  that  you  would  normally 
expect  to  get  from  a  three  element  beam,  man- 
ufachirers  claims  notwithstanding.  It  is  about 
comparable  to  a  25,000  element  beam  anten- 
na. The  parametric  amplifier  gave  a  noise 
figirre  on  receiving  of  about  %  db.  With  a  dish 
tlris  size  the  beam  is  so  narrow  (which  is  what 
all  that  gain  means)  that  it  is  one  sixth  the 
width  of  the  moon,  and  the  moon  is  about  % 
of  a  degree  vvide. 

There  was  a  last  minute  flurry  when  we  dis- 
covered  that  we  had  forgotten  to  bring  the 
power  cord  for  a  third  receiver  that  we  hoped 
to  use.  Those  of  vou  \^lio  have  tried  to  fi^iue 
out  a  758 1  without  the  schematic  know  how 
futile  our  efforts  were. 

The  transmitter,  which  usually  puts  out  2% 
megawatts  of  pulses  for  interplanetar>'  radar 
tests  and  runs  about  150,000  watts  dc,  was 
tamed  down  to  our  legal  maximum.  Scoffers 
should  know  that  in  order  to  run  the  rig  at  any 
higher  power  they  have  to  use  a  slow  motor 
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Left.  Sam  tries  to  figure  out  line  cord 
connectfons   for  the   third   receiver; 


Left.  Helen  W1H0Y/KP4 
on  the  left,  Swiss  compu- 
ter engineer  with  glasses 
waiting  for  us  hams  to 
get  out  of  the  way  so  he 
con  get  bock  to  work. 
Tope  recorder  is  taping 
entire  passband  of  the 
receiver  for  later  tuning 
of  the  band.  Dr.  Dyce 
K6DSJ/KP4CMO  checks 
recorder. 


Right,  The  big  rig  is  tuned  remotely 
from  the  control  room.  150  kilowott 
final    was    idled    with    kilowatt   driver 

working  straight  through  it  for  the 
ham  test. 
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driven  Variac  which  takes  about  two  minutes 
to  operate.  We  had  little  enough  time  for  the 
tests  witliouL  sitting  around  for  two  minutes 
every  time  we  turned  on  the  transmitter. 

The  moon  was  scheduled  to  be  within  range 
at  0711  local  time  and  at  the  appointed  hour, 
with  the  sun  beginning  to  shine  down  into  the 
dish,  all  systems  were  go  and  Gordon  made  his 
last  transmitter  test  and  announced  that 
KP4BPZ  was  standing  by  on  432. 

Well  knovv  better  how  many  stations  were 
on  when  Sam  gets  through  reading  the  tape, 
but  our  guess  is  that  about  a  hundred  stations 
made  it  {)ver  the  path.  This  is  quite  something 
when  yon  think  about  it.  This  is  not  easy  to 
do  at  all   In  order  to  get  a  signal  that   we 


could  copy,  even  without  big  antenna,  \ou 
had  to  run  a  fair  amount  of  power  and  a 
sizable  aulcnna.  The  fellows  that  made  it  were 
iiinning  a  minimum  of  100  watts,  with  most 
of  them  up  around  a  kilowatt-  The  antennas 
were  mostly  dishes  of  various  sizes,  ranging 
from  the  150  footer  at  WA6LET  to  the  60 
footer  at  K2MWA,  the  30  footer  at  \\'1BU 
(WIHIV),  down  to  an  8  footer  used  by  one 
of  the  Europeans.  We  worked  quite  a  few  fel- 
lows using  collinear  antennas,  the  smallest 
being  about  64  elements  and  the  largest  we 
know  about  being  96  elements  used  by  VE2LI, 
For  the  most  part  yagi  antennas  jvist  didn't 
make  it.  WA4RYR  did  get  through  on  SSB 
with    a    32    element    vagi    and    500    watts. 


ifi 


Some  of  the  KP4 
hams  and  theiV 
families  who  turned 
up  for  the  ham* 
fest  the  day  after 
the  432  test. 
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SM70SC  had  four  15  element  yagis. 

I  talketl  with  Sam  quite  a  bit  to  tr\  to  fiud 
out  what  you  have  to  know  to  get  a  signal 
through  to  hiin.  Assuming  that  youVe  picked 
a  reasonable  antenna,  built  a  good  converter, 
and  have  some  power  avail al>]e,  how  can  you 
tell  if  your  stofi  is  working.  Simple,  says  Sam, 
just  point  your  antenna  at  the  sun,  the  best 
noise  generator  (and  least  expensive)  weVe 
found  vet.  If  vou  don't  hear  the  sun  then  vou 
aren*t  in.  Now  if  von  want  not  onlv  to  work 
Arecibo,  but  hope  to  work  some  of  the  other 
fellows,  \ ou*ve  got  to  have  a  svsteni  that  will 
hear  its  own  signals  coming  back  from  the 
moon.  Tills  takes  a  kilowatt  plus  at  least  an  18' 
dish  or  equivalent. 

So  far  probably  only  four  or  five  fellows  have 
systems  that  are  capable  of  receiving  echos 
back  from  the  moon.  I  know  of  W'lBU, 
K2M\\  A,  WA6LET  and  KP4HPZ, 

One  interesting  problem  when  tuning  for 
in(K:»nbounee  contacts  is  the  2%  second  time 
delay  for  the  signals  to  reach  the  moon  plus 
2%  more  for  the  signals  to  come  back.  You  sine 
don't  work  any  fast  break-in  over  this  path- 
And  when  you  time  in  someone  just  standing 
by  there  is  no  use  breaking  back  and  asking 
for  a  repeat  on  his  call. 

We  wasted  a  lot  of  time  listening  to  fellows 
calling  our  call  over  and  over.  This  seemed 
like  a  strange  way  to  waste  evervone*s  time* 
^\^e  knew  that  everyone  was  calling  us  and 
what  we  wanted  to  know^  was  their  call,  not 
ours,  I  suspect  that  the  procedure  for  the  next 
test  will  be  a  bit  different,  with  the  Arecibo 
end  standing  by  for  each  station  known  to  be 
calling  in  order  for  an  exchange  of  signal  re- 
ports. It  w^ould  seem  prudent  to  have  your 
station  call  and  frequency  on  file  with  Sam 
(Box  1738,  Arecibo)  so  youll  get  called.  Once 


theyVe  W'orked  everyone  on  the  list  they  wi 
look  around  for  unlisted  stations.  This  will  help 
to  keep  tw^o  stations  from  trying  to  use  the 
same  frequency  too. 

There  is  no  way  to  know^  when  any  fni  ther 
tests  will  be  made.  Cordon  will  soon  be  going 
on  to  another  big  dish  project  and  we  may  be 
hearing  ham  signals  from  a  new  soiirce.  We 
don't  know  how^  receptive  the  new  director  of 
llie  Arecibo  Observatory  will  be  to  our  ama- 
teur  radio,  but  \vc  cau  all  hope* 

Though  Sam  has  only  been  down  here  about 
a  month  he  has  already  been  looking  around 
for  a  good  ham  location  and  seems  to  have 
found  a  corker.  He's  thinking  seriously  of  mak- 
ing a  smaller  version  of  the  $8,000,000  dish, 
something  abf)ut  330  feet  in  diameter.  He 
wants  to  poke  good  moonbounce  signals  on 
144  and  432  me,  HI  bet  he  does  it  too* 

KP4  Ilamfest 

I  mentioned  to  KP4AXM  (Sandy)  that  I 
was  planning  on  visiting  Arecibo  and  lie  sug- 
gested that  I  arrange  some  sort  of  hamfest,  T 
checked  with  Sam  and  got  the  go  ahead* 
KP4JM,  the  SCM,  got  a  letter  out  to  just  about 
everyone  telling  thorn  that  1  would  be  here 
and  that  all  were  invited  to  come  visit  the 
observatory.  About  fiftv  hams  tilus  their  fam- 
ilies turned  up  on  Sunda\'  morning  and  we  all 
had  a  wonderful  time  going  through  the  lab, 
getting  a  close  look  at  the  dish,  and  riding  up 
the  cable  car  to  the  antenna  carriage.  Quite  a 
few  of  the  fellow^s  drove  all  the  way  across  the 
island  from  Ponce ,  a  nigged  slow^  trip,  I  was 
particularly  glad  to  see  Bill  Thomas  KP4CF 
(ex  KV4BB),  whom  I  had  visited  nu  my  last 
trip  to  the  Virgin  Islands  back  in  1957, 

.  .  ,  W2NSD/KP4 
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Bill  Smith  K0CER 

1301    Churchill    Ave, 
S  oux  Falls,  S,  D. 


Practical  Meteor  Scatter 
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Meteor  scatter  propagation,  if  it  can  right' 
fully  be  called  '^propagation'*,  was  discovered 
some  years  ago  but  has  received  attention 
only  from  the  military  and  a  relative  small 
number  of  two  meter  men  looking  for  ways 
to  work  DX  on  144  megacycles.  While  the 
number  of  two  meter  men  using  meteor 
scatter  has  increased  in  the  past  four  years, 
it  has  been  nearly  2/2  vears  since  I  have  seen 
anything  in  an  amatem'  publication  on  the 
subject.  It  has  been  eiglit  years  since  W4LTU's 
article  which  has  become  the  bible  of  meteor 
scatter    enthiiiasts    was    published    in    QST. 

WTiile  I  do  not  claim  to  be  any  kind  of  an 
expert  in  the  field,  I  think  it  Is  time  to  re\iew 
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meteor  scatter  techniques  and  possibly  interest 
some  other  operators  in  the  field. 

Meteor  scatter,  or  MS,  is  not  a  method  of 

communication  for  the  ham  equipped  with  a 
five  watt  transceiver,  but  is  an  interesting 
challenge  for  the  operator  equipped  with  at 
least  100  watts  of  CW  into  a  honest  10  db 
antenna,  a  stable  and  selective  receiver  and 
a  reasonbly  good  converter. 

Before  discussing  station  requirements  let 
us    first    explore    just    exactly    what    MS    is. 

Basically  MS  is  an  attempt  to  reflect  signals 
off  ionized  trails  left  by  meteorites  as  they 
enter  and  bum  up  in  the  earth's  atmosphere. 

Tlit  (  arth  is  bombarded  daily  by  a  fantastic 
number  of  these  minute  particles*  If  it  were 
not  for  our  atmosphere  which  burns  them  up, 
the  earth's  surface  would  resemble  that  of  the 
moon. 

During  certain  periods  of  the  year  the 
earth  passes  through  concentrated  streams  of 
meteorites.  These  streams,  or  showers,  are 
dense  enough  at  times  to  cause  sufficient 
ionization  allowing  reflection  of  two  meter 
signals. 

Thirteen  major  showers  occur  each  year, 
and  in  peak  years,  can  provide  amazing  signals 
in  teiTins  of  strength  and  duration. 

Table  I  is  a  table  of  showers  that  are  of 
most  interest  to  two  meter  hams* 

This  table  is  an  "educated  guess*'  as  to  the 
dates,  best  times  and  directions  but  will  be 
found  to  be  fairly  accurate. 

The  number  of  meteorites  in  a  given  shower 
can,  and  does,  vary  considerably  from  year  to 
year  in  intensity.  However  it  is  wise  to 
arrange  schedules  for  each  of  them. 

In  past  years  the  Quadrantids  in  January 
have  produced  some   QSO's  but  the  shower 


this  year  was  extremely  good  and  signals 
rivaled  the  best  shower  of  them  all,  the 
Perseids  in  August. 

Using  the  table  is  not  complicated  and  a 
close  examination  will  show  it  to  be  fairly 
self-explanatory. 

Suppose  W4VHH  wants  to  schedule  K0CER 
durmg  the  Quadrantids  beKveen  January  1st 
and  4th.  The  path  between  the  two  sta- 
tions is  northwest  to  southeast  and  the  table 
shows  the  optimum  time  is  between  0300  and 
0800  local  standard  time.  The  shower  peak  is 
centered  on  0530  LST  so  the  two  stations 
should  schedule  at  about  this  time  taking  into 
consideration  the  time  zone  changes.  An  hour 
or  so  either  way  probably  won't  make  too 
I  much  difference. 

Equipment 

Earlier,  mention  was  made  of  equipment 
requirements •  Now  for  a  closer  look. 

Power?  Tlie  higher  the  better!  Here  is 
where  you  MS  professionals  may  begin  to  dis- 
agree with  me. 

Success  can  be  achieved  with  100  watts  of 
CW  in  the  antenna.  However,  most  of  the 
fellows  are  mnning  from  500  to  1,000  watts 
input  with  such  bottles  as  4X150's  and  250's, 
I  have  worked  MS  with  125  watts  input 
and  a  10  db  antenna  but  it  was  spotty  and 
every  extra  db  helps,  MS  is  a  CW  game, 
and  SSB  has  been  used  but  the  wide  band- 
v\idths  and  power  losses  associated  with  AM 
and  FM  phone  make  results  from  those  modes 
highly  unhkely. 

After  you  have  those  precious  watts  of  RF 
don't  throw  them  away  in  the  feedline.  All 
serious  2  meter  DX  ers  use  either  open  wire 
feeders  or  a  good  quality  of  coax. 

This  leaves  out  RG-58/U  and  the  like  and 
you  had  better  think  twice  about  using  RG- 
8/U.  This  rule  appHes  to  any  VHF  work. 
RG-17/U  is  commonly  used  because  of  its  low 
loss  and  ease  of  installation.  Open  wire  feeders 
are  the  best  in  terms  of  low  loss  but  they  pre- 
sent more  installation  problems.  The  money 
you  spend  for  feedline  is  the  best  you  will 
e\  er  spend  on  a  VHF  station.  It  does  no  good 
to  pump  a  fine  signal  into  a  feedline  that  is  no 
better  than  a  wet  piece  of  string! 

Antennas  are  a  complete  subject  in  them- 
seKes  and  there  are  many  types  in  use. 
Probably  the  most  common  is  a  pair  of 
stacked  > agis  followed  by  quad  configurations, 
eolinears,  skeleton  slots  and  single  long  vagi  s. 
The  laigest  antenna  you  can  put  up  will  be 
tlie  best  if  it  is  properly  installed  and  adjusted. 

Captiue  area  of  the  array  is  important 
because  we  are  deahng  with  relative  small 
amounts  of  received  signals,   Remember,   the 
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gain   of  the  antenna  system  applies  to   both 
transmitting  and  receiving. 

Before  selecting  an  array,  check  on  what 
the  successful  MS  operators  are  using,  and 
don't  be  mislead  by  some  of  the  fantastic 
gains  some  antenna  manufacturers  claim  for 
their  products.  You  will  find  the  serious  two 
meter  man  willing  to  give  you  advice  and 
steer  you  in  tlie  right  direction. 

Charts  ha\e  been  w^orked  out  for  the  best 
height  to  mount  antennas  for  MS  work.  Table 
III  is  excellent,  but  if  you  can  not  achieve  the 
optimum  height  at  least  make  sure  the  array 
is  not   buried    among   trees    or    power   lines. 

Receivers  and  converters  are  equally  impor- 
tant in  a  successful  MS  station.  The  most 
important  factors  are  a  low  noise  figure,  sta- 
bility, selectivity  and  good  calibration. 

The  majority  of  MS  operators  use  receivers 
in  the  Collins  bracket  although  some  of  the 
other  better  receivers  are  in  use. 

You  wdll  need  a  receiver  that  is  calibrated 
at  least  every  5  kilocycles  and  1  kilocycle 
calibration  is  to  be  desired.  An  MS  signal 
is  here  and  gone  in  seconds  and  you  ha^^e  to 
be  on  the  other  station^s  frequency,  Tliere 
isn't  signal  or  time  enough  to  be  hunting  all 
over  the  dial.  Most  MS  operators  know  their 
frequency  within  500  cycles. 

Tliis  is  why  stability  is  important.  Many 
premature  grey  hairs  have  appeared  w^hen  a 
receiver  drifted  at  the  wrong  timel 

A  2.5  kilocycle  bandpass  is  probably  the 
best  0%'erall  choice,  giving  a  better  signal  to 
noise  ratio  than  a  wdder  bandpass  but  still 
being  broad  enough  to  find  a  signal  and  hold 
it  in  the  bandpass.  Even  crystal  controlled 
signals  will  shift  sHghdy  when  the  ciystal 
heats  up.  \^0*s,  except  a  few  highly  stable 
multiplier  chains,  are  out  for  MS  work.  Stability 
can't  be  stressed  too  highly! 

There  are  several  fine  commercial  conver- 
ters available  or  one  such  as  the  W2AZL 
can  be  built* 

Everyone  talks  about  noise  figure  and  how 
to  measure  it.  One  quick  way  to  make  sure 
your  converter  is  operating  well  is  to  discon- 
nect the  antenna  input.  If  the  background 
noise  in  the  receiver  drops  noticeably  the 
converter  is  usuall>^  w^orking  well.  If  the  noise 
remains  the  same,  or  rises,  you  had  better  do 
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sonie  work  because  you  may  not  be  hearing 
the  weak  ones. 

When  selecting  an  if  input  frequency  for 
the  converter,  coij.su It  the  Handbook  or  similar 
publications-  The  rule  of  thumb  here  is  to 
select  the  highest  frequeru  y  at  which  your 
receiver  functions  well  in  the  manner  pre- 
viously discussed. 

That  is  a  brief  run-down  on  basic  station 
requirements.  As  you  progress  in  the  MS  field 
you  will  find  such  items  as  tape  recorders 
and  automatic  keyers  helpful  but  not  abso- 
lutely necessary. 

Now  that  the  equipment  is  ready,  how  do 
we    make    the   actual    meteor    scatter    QSO? 

First,  you  arrange  a  precise  schedule  with 
a  station  depending  on  the  information  in 
Table  L 

There  has  been  much  discussion  on  what 
actually  constitutes  a  QSO*  MS  operators  have 
arrived  at  a  system  that  leaves  no  question 
whether  or  not  a  valid  QSO  has  been  made. 

This  is  the  system  that  is  used  by  most 
operators.  As  the  schedule  begins,  both 
stations  are  sending  calls  only,  i.e.,  \V4VHH 


r 


de  K0CER  W4\^H  de  K0CER,  etc.  This 
continues  imtil  both  stations  receive  a  complete 
set  of  calls.  Then  calls  and  signal  reports  are 
sent,  i.e.,  W4VHH  de  K0CER  S2  S2  W4VHH 
de  K0CER  S2  S2,  etc.  (The  signal  report  is 
based  on  Table  IIL)  This  procedure  continues 
until  both  stations  receive  their  signal  reports, 
then  reports  and  a  roger  are  sent,  i.e.,  S2R 
S2R  S2R,  etc.  Wlien  this  is  exchanged,  onh 
rogers  are  sent,  i.e.,  RRRRRRRRR.  When  two 
or  more  R's  are  received  you  stop  sending... 
you  have  made  it!  A  look  at  the  chart  will 
help  clarify  the  procedure. 

These  transmissions  are  made  with  precise 
timing  by  followng  a  clock  with  a  sweep 
second  hand  exactlv  caHbrated  with  WWW 
Usually  the  station  on  the  western  end  of  the 
circuit  sends  first.  Schedules  are  usually 
arranged  so  each  station  makes  either  one 
30  second  transmission  each  minute,  ox  two 
15  second  transmissions  each  minute  with  the 
western  station  taking  the  first  30  seconds  or 
the  first  and  third  15  seconds.  I  don't  know 
why  it  is  customary  for  the  western  station 
to  transmit  first,  it  probably  all  just  started 
that  way.  Most  schedules  run  for  one  hour 
each  day  during  the  shower- 
It  is  useless  to  send  an  S-l  report  because  by 
definition  an  S-1  signal  lasts  only  a  maximum  of 
five  seconds  and  even  at  keying  speeds  of  25 
to  30  words  per  minute  it  takes  about  that 
long  to  send  a  set  of  calls.  The  minimum 
report  usually  is  an  S-2  which  indicates  a 
received  transmission  of  up  to  10  second j^,  or 
long  enough  for  calls  and  signal  report. 
We  just  mentioned  keying  speeds  of  25  to  30 
words  per  minute.  This  is  the  speed  used  by 
most  MS  operators  and  even  though  you  may 
not  be  able  to  copy  25  v^m  solid  on  paper, 
I  bet  you  will  recognize  calls,  signal  reports 
and  the  letter  "R", 

This  article  was  intended  only  as  a  brief 
look  at  MS  operation  \\ith  the  hope  that  it 
will  encourage  others  to  tr>^  this  fascinating 
method  of  DX  on  144  megacycles. 

Part  of  the  information  for  this  article  was 
taken  from  articles  written  by  W4LTU  in 
QST  for  April  of  1957  on  page  20  entiUed 
**VHF  Meteor  Scatter  Propagation,"  and 
WSTDF's  article  "Meteor  Scatter"  in  the  Octo- 
ber  1962  issue  on  \  HF  Horizons,   page  30. 

Both  articles  are  excellent  and  I  highly  rec- 
ommend that  thev  both  be  read. 

Yes,  a  meteor  scatter  QSO  takes  time, 
patience  and  some  work,  but  the  rewards  are 
there  for  those  who  wish  to  trv  and  "advance 
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ALSO  AVAtLASLf  "TRUBANO^"  MODEL  TCSftO ,$149.00 

4  BAND  SINGLE  TRANS-LINE  ARRAY. 

4  EL  on  10,  4  EL  on  15,  3  EL  on  70  &  3  EL  on  40 ,.  $999.99 


"DUO'iAND"  MODEL  DC-TOS,  3  EL  on  TO  £,  3  IL  on  T5M $225.00 

"PUO  BAND  '  MODEL  DB  990,  3  EL  on  15  &  3  li  on  20M,. 249.00 

"DUO'BANO"  MODEL  DB'30C  4  El  on  15  &  3  EL  on  20M.. 378.00 


ICIIrCyC  OPTIMUM  SPACED  "MONARCH''  MONO-BAND  ARRAYS 
**B  A  L  U  N"-F  E  D,  LABORATORY  TUNED,  MATCHED  AND  CALIBRATED  TO 
PROVIDE   OPTIMUM    PERFORMANCE   &    BANDWIDTH    PER   ELEMENT,    PER    DOLLAR 
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"BALUN"  FED  INVERTED  "V"  ANTENNA  KITS 


SIMPLE-TO-INSTALL,  HI-PERFORMANCE  ANTENNA  SYSTEMS: 

2  KW  P,E,P,  Mono^Band  Kit .„.,..$26-95* 

Duo-Band  Models— 1  KW $38.00         2  KW... (49-95 

"TRAPPED'*  Duo-Band  Models— 1  KW..$38.00     2  KW  .$49.95 

*Kit  comprises,  encapsulated, ''B^lun/'copperweldp  insulators, 
plus  installation  and  adjustnnent  instructions  for  any  Mono- 
band  80  thru  10  Meters.  Also  "TRAPPED"  3.  4,  5  Band 
Modeis. 


T  lew  P,E,F.  *'BALUM"  Only-^.^ lix.fs 

t  KW   P,E.P.  "SALUN"  ftwiy        ,     f n  ** 


TELREX  ROTATOR  SELSYN  INDICATOR  System  MODEL  TSISO^RIS 

Mast,  Feeds  thru   Rotator 

For    Safe,    Easier,    Installation,^ m^sii**'^^ 

•  1400  IN/LBS  ROTATION  TORQUE 

•  SELF  LOCKING  B¥  STURDV  WORM  GEARS 


SELSYN  AZIMUTH  INDICATION 
ACCOMMODATES  2"  0.0.  MASTING 
MALLEABLE  CAST  MASTING  CLAMP  SUPPIIEO 
OUTPUT  SPEED  APPROX  I  RPM 


V 


$25000 


ALSO 

TS345RIS..&34100 
TS435RIS..i435,00 
TS535RIS..$535,00 

TSsasRis.ises.oo 

BTSt9RIS..$59S.OO 
OTHERS, 


TELREX  LABS. 

ASaURY  PARK,  N  J* 
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James  Young     W6WAW 

1412   N.  Fairfax  Avenue 

Hollywood,  California 


Simple  DX  Antenna 


A  simple  quad  element  forms  a  simple  and 
effective  DX  antenna  for  the  amateur  faced 
with  a  limited  space  problem.  This  antenna 
will  provide  considerably  better  results  than  a 
simple  dipole,  due  to  the  lower  vertical  angle 
of  radiation  achieved  at  heights  below  a  half- 
wavelength.  Similarly,  the  quad  will  afford  less 
noise  pickup  in  the  receiver  than  a  vertical  or 


ground  plane.  Addition  of  a  reflector  element 
at  a  future  date  can  easily  be  accomplished  if 
the  additional  gain  is  desired, 

A  recent  change  in  location  at  W6WA\V  re- 
sulted in  a  drop  to  zero  in  European  contacts, 
Althougli  the  actual  move  was  less  than  a  mile, 
several  discouraging  factors  soon  became  ap- 
parent, Pj  imary  among  these  was  the  fact  that 
the  base  of  the  Hollywood  Hills  was  now  only 
two  blocks  away,  directly  in  the  polar  path, 
while  a  very  tall  palm  tree  in  close  proximity 
to  the  only  available  spot  to  mount  the  all-band 
ground  plane  was  absorbing  all  the  rf  in  that 
direction.  The  ground  plane  produced  excel- 
lent reports  in  all  directions  except  towards 
Europe  however,  so  it  was  decided  to  put  up 
a  fixed  beam  aimed  roughly  30  degrees  East 
of  North.  The  "old  standby"  8JK  or  a  fixed 
parasitic  array  were  considered,  but  again  the 
palm  tree  would  be  in  the  way. 


The  simple  quad  with  typical  details. 


After  researcliing  the  possibilities  of  various 
antenna  configurations,  a  quad  was  selected  as 
the  best  solution,  and  a  two  element  14  mc 
array  drawn  up.  However^  as  the  fii  st  weekend 
of  the  DX  contest  was  only  24  hours  away  at 
this  pointy  it  was  decided  to  put  up  a  single 
quad  element  for  use  during  the  contest  and 
hope  for  the  best.  The  results  obtained  with 
this  antenna  were  much  better  than  had  been 
anticipated,  including  reports  from  Europe  that 
equalled  those  from  the  old  QTH*  The  decided 
decrease  in  receiver  noise  was  also  a  boon, 
especially  as  Fairfax  Avenue  is  one  of  the 
major  North-South  streets  in  the  Hollywood 
area. 

The  antenna  was  built  and  put  up  in  less 
than  two  hours,  with  the  further  advantage 
that  no  outside  help  was  required.  The  basic 
"spider"  assembly  was  fabricated  from  a  12  x 
12  inch  x>i^ce  of  Ji  inch  thick  aluminum^  and 
8  feet  of  1  inch  **do-it-\^ourself**  aluminum 
angle  stock-  A  suitable  piece  of  pl>^vood  would 
probably  hav^e  served  just  as  well,  but  the 
aluminum  was  available,  so  it  was  used.  The 
bamboo  arms  are  a  few  inches  over  12  feet 
long,  wired  securely  to  the  aluminum  angle  to 
provide  maximum  support. 

The  wire  element  was  made  up  by  soldering 
a  glass  strain  insulator  to  one  end  of  a  100  foot 
roll  of  #14  stranded  antenna  wire,  tying  it  to 
the  garage  door,  and  then  applying  "VW  pres- 
sure" to  pre-stretch  the  wire.  The  wire  was 
then  measured  off  and  cut  to  length  at  72  feet. 
A  piece  of  tape  was  placed  9  feet  from  the  in- 
sulator^ and  three  more  at  the  subsequent  18 
foot  points  to  facilitate  assembly  by  marking 
the  points  of  contact  between  the  wire  and 
bamboo. 

The  spider  assembly  was  attached  to  a  15 
foot  mast,  made  of  1%  inch  TV  mast  sections 
by  means  of  two  U-clamps.  A  vent  pipe  clamp 
was  attached  to  the  other  end  of  the  mast  and 
three  guys  of  nylon  clothes  line  were  pre-cut 
and  lashed  to  the  lower  U-clamp,  The  wire 
element  was  stretched  around  the  bamboo 
frame  and  secured  to  the  end  of  each  pole  by 
small  lengths  of  #14  wire,  twisted  tightly 
around  the  pole  and  well  soldered.  The  free 
end  of  the  element  was  then  attached  to  the 
insulator  and  soldered  after  the  slack  was  taken 
up.  Two  of  the  guys  were  secured  and  the  an- 
tenna raised  into  position,  slipping  the  vent- 
pipe  clamp  over  the  sink  vent  on  the  roof«  The 
array  was  roughly  oriented  on  Central  Enorpe/ 
Australia,  and  the  third  guy  Une  tied  off. 

The  antenna  reference  books  indicated  that 
the  feed  poiRt  impedance  of  a  single  quad  ele- 
ment would  be  aroimd  125  ohms.  The  only 
available  transmission  line  of  sufficient  length 
was  a  piece  of  RG-59/U,  which  would  produce 


VALUABLE  books  from  E.&E 


great  ^'how-to-tutW^tfata  in  the  famous 
RADIO  HANDBOOK  d^*^  ^d.) 

Tells  how  to  design, 
build,  and  operate  the 
latest  types  of  amateur 
transmitters^  receivers, 
transceivers,  and  am- 
plifiers. Provides  ex- 
tensive, simplified  theory  on  practically  every 
phase  of  radio.  Broadest  coverage;  all  origi- 
nal data,  up-to-date,  complete.  816  pages. 
Order  No.  166,  only $9,50 

RADIOTELEPHONE  LICENSE  MANUAL 

Helps  you  prepare  for  all  commer- 
cial radio-telephone  operator's 
license  exams.  Provides  complete 
study-guide  questions  and  answers 
in  a  single  volume.  Helps  you  un- 
derstand fuMy  every  subject  you 
need  to  know  to  obtain  an  opera- 


tor*s  license.  200  pp.  Order  Nov030,o/x/>'.$5.75 

LEADING  BOOK  ON  TRANSISTORIZED 
COMMUNICATIONS  EQUIPMENT 

TRANSISTOR    RADIO    HANDBOOK^    by 

Donald  L.  Stoner,  W6TNS,  Lester 
A.  EarnshaWf  ZLIAAX,  Covers  a 
wide  range  of  communication  uses 
for  both  amateur  and  commercial 
applications.  Includes  audio  and 
speech  amplifiers,  VHF  transmit- 
ting and  receiving  equipment,  SSB  exciters, 
and  complete  SSB  transceivers,  180  pages. 
Order  No.  044,  only • $5.00 

HOW  TO  CONVERT  SURPLUS  RADIO  GEAR 

INTO  AMATEUR  AND  CB  EQUIPMENT 

Here  is  a  wealth  of  conversion  data 
in  3  volumes;  includes  photos,  dia- 
grams, instructions. 

Vol.  1.  Covers:  BC221.  BC-342,  BC-312. 
BC  348,BC-412,BC  645,BC-946,SCR-274 
(BC-453A  &  BC-457A  series),  SCR-522, 
TBY,  PE^IOSA,  BCa068A/U61A,  etc. 
Order  No*  311,  onfy ...$3.00 

Vol  2.  Covers:  BC454,  AN/APS  13,  BC  457.  ARC-5, 
G0-9/TBW.  BC-357,  BC-946B.  BC-375,  LM,TA-12B. 
AN/ART-13*  AVT-112A,  AM-26/AIC,  ARB,  etc.Order 
No,  322,  onfy. $3,00 

Vol.  3,  Covers:  APN- 1,  APN-4,  ARC  4,  ARC-5.  ARTIS, 

BC.191,  312,  342.  348,  375,  442,  453,  455,  456-459, 
603,  624.  696,  1066,  1253,  CBY-5200,  COL-43065, 
CRC*7,  DM-34,  DY-2,  DY-8,  FT-241A,  MD-7/ ARC-5, 
R-9/APN-4,  R^28/ARC^5.  RM-52*53,  RT49/ARC^4, 
RT-159,  SCR-274N,508.522,528,538,T-15toT-23/ 
ARC  5,  URC-4,  WE-701-A.  etc.  No.  333,  oniy..%3.0Q 

Order  from  your  electronic  parts 
distributor  or  send  coupon  below. 
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Spider  details. 


a  theoretical  SWR  of  1.75:1,  but  as  this  was 
under  the  nominal  2:1  limit  it  was  connected 
across  the  insulator,  soldered  in  place,  and  the 
transmitter  fired  up  as  the  contest  was  now  16 
hours  old- 

The  first  contact  on  the  quad  was  with 
F08AA,  with  the  report  approximately  the 
same  as  that  normally  obtained  on  the  ground 
plane.  Several  UA0  and  JA  stations  were 
worked  off  the  end  with  QSA  8/9  reports, 
while  an  HK  off  the  other  end  produced  an  S6. 
This  seemed  to  indicate  a  "skewed*'  pattern, 
probably  caused  by  direct  connection  of  the 
unbalanced  transmission  line  as  the  shield  was 
connected  to  the  side  **poinfed"  at  South 
America.  Further  checks  perfonned  with  a 
Stoddart  NM-22A  Field  Intensity  meter 
showed  this  to  be  true,  but,  as  many  European 
stations  were  worked  without  difficulty,  it  was 
decided  to  leave  weU  enough  alone;  the  an- 
tenna was  serving  its  purpose  admirably,  while 
the  one  case  of  TV!  at  the  new  location  was 
reduced  c.onsiderablv,  A  check  on  the  SWR 
at  the  feed  point  of  the  antenna  and  also  at 
the  output  of  the  Matchbox  showed  approxi- 
mately L8:l  from  14000  to  14050  kc,  and 
L95:l  at  14100  kc,  which  was  considered  low 
enough  to  be  tolerated. 

A  21  mc  section  was  later  added  to  the  array 
and  paralleled  across  the  insulator.  This  ele- 
ment was  made  up  in  the  same  mannei  as  the 
14  mc  element,  however,  the  total  length  was 
46  feet,  being  11,5  feet  on  each  side.  The  SWR 
on  21  mc  was  lower,  ranging  from  1.31:1  at 
21000  to  1.71:1  at  21200  kc,  while  the  over- 
all  elTccts  on  14  mc  operation  were  nil  for  aU 


apparent  purposes.  As  a  bonus ;  7  mc  operation 
can  be  had  in  addition,  by  connecting  a  28  foot 
9  inch  length  of  300  ohm  twin  lead  across 
point  "X"  and  shorting  the  far  end.  Operation 
on  14  and  21  mc  will  not  be  affected- 

By  employing  the  vent  pipe  as  a  pivot  point 
the  antenna  can  be  rotated  through  approxi- 
mately 135  degrees  of  arc  if  the  guys  are  prop- 
erly spaced.  This,  together  with  the  fairly 
broad  lobe  and  bi-directional  radiation  pattern 
has  provided  good  world-wide  coverage  and 
resulted  in  all  six  continents  plus  Antarctica 
being  consistently  worked  on  14  mc  in  the 
midst  of  the  sunspot  slump,  without  resorting 
to  opening  negotiations  for  a  kw  final. 

The  p!u1st  may  cringe  at  some  of  the  engi- 
neering practices  employed  in  this  antenna, 
and  the  array  at  W6WAW  is  certainly  not  the 
optimum  to  be  expected  from  the  configura- 
tion. However,  the  antenna  does  provide  ex- 
ceptional results  on  G,  LA,  DL,  UAl,  VPS  etc., 
while  the  same  purists  are  explaining  their 
L01:l  match  to  a  guy  vrithin  ground  wave 
range  and  bemoaning  the  fact  that  no  DX  is 
coming  through  I  I 

The  total  height  to  the  center  of  the  array  i 
is  26  feet  in  this  case;  however,  even  at  this 
height  the  low  angle  of  radiation  of  the  quad 
is  apparent  from  the  residts.  Mechanically  the 
array  seems  quite  secure,  having  survived  one 
of  the  local  'Santa  Anas'  a  week  after  it  was 
put  up. 

The  misnialch  in  feeding  the  antenna  has 
not  been  corrected  to  date;  however,  the 
"skewed"  pattern  could  easily  be  corrected  by 
use  of  a  gamma  match.  It  was  decided  to  let 
this  change  wait  until  the  reflector  element  is 
added  and  a  TV  rotator  installed- 

In  conclusion:  the  single  element  quad  has 
the  following  characteristics.  If  any  of  them 
meet  your  requirements,  start  building;  you 
will  be  pleasantly  surprised  at  the  results  ob- 
tained. 

1,  Requires  half  the  space  of  a  Yagi,  8JK,  or 
dipole 

2,  Requires  only  a  single  support 

3,  Provides  lower  angle  radiation  than  other 
horizontal  arrays  at  heights  below  a  half 
wavelength 

4,  Requires  no  radials 

5,  Costs  aliout  $3,00  for  a  14  and  21  mc 
version   (excluding  coax) 

6,  Produces  less  noise  in  the  receiver  than 
a  vertical  or  giound  plane 

7,  Can  easily  be  converted  to  a  two  element 
configuration  witli  approximately  6  db 
forward  gain- 
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lake  the  5894  out  of  the  Amperex  line  of  twin  tetrodes 
nd  what  have  you  got... 


;^hat  have  you  got? 


YcuVe  got  the  host  developed^  b<?st 
nufacturedj  best  provc*ii  line  of  indirpr't- 
hcatcid  push-pull  tetrodes  in  the  world! 

You've  got  the  kind  of  tube  quality, 
Lformity  and  apphVations  assistance  that 
ly  the  oldest  and  higgest  producer  of 
liciilar  eomiimnicalions  types  can  olTer! 

You've  even  got  ne%v  tetrodeis  on  the 
y  that'll revolutionkc  jour  design  thinfe- 
I  as  cDinpletely  as  the  5894  already  has. 

So  you've  got  everything  exeept  the 


5Sfl4,  iBn't  it  luf'ky  you  can  get  that  from 
Ainperex,  too. 

But  eonie  to  think  of  it  you  always 
could.  "We  developed  the  5894  in  the  first 
p!ncC|  you  know. 

To  get  the  word  on  Amperex  Indireetly- 
Hented  Twin-Tetrodes  for  your  special 
vehif^ular  eomtmimcations  application,  wire 
or  ^vriifi: 

Amperex  Electronic  Corporation,  Tube 
Di\'isioni  Hieksville,  L  I.,  N.  Y*  11802* 


•TYPICAL  OPERATING  CONDITION 


Approve* 

Approx.     Load  Power 

Tube              Pre<j,  Drive  Power       Output 

Type               (Mc.) 

(Watts)          (Watts) 

5804,,. .  250.., 

,  * . . .    ti ..,,... ,     06 

470 .. , 

.  .  .  It  •     3  *,»«,,.  •        a4 

6352 200_, 

2 67 

6360... 175,-. 

1.0.......     16 

r>907 ..,  470.,. 

.,...  3.0.,*....     84 

r>!l39 470... 

...  .♦  1.2 6.0 

7377 470,,. 

.....    1.4.......      12.5 

960_. 

p , ,  • .    ].5» . « . . .  1        5.0 

7854 175... 

, . « • .  33*, .  .^ . . .  163 

8458.- •....,  175.*. 
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James  Forney  WB2CCM 
Lockwood    Road 
New  Canaan,  Conn. 


The 

Ultimate 

Transmitter  Control 
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If  your  rig  suffers  from  chronic  "Haywiie 
Sbangulation,"  or  jou  have  to  dance  a  jig  to 
change  over  from  operating  one  rig  to  an- 
other^  read  on  and  see  what  fortitude  and  wire 
cutters  can  do  to  cure  those  common  ailments, 
Of  course  a  little  time,  effort  and  some  parts 


c 


Fig.   1 — Control  ponel 


(many  of  which  are  probably  just  waiting  in 
the  junkbox)  are  involved,  but  the  long  range 
dividends  of  a  carefully  thought  out  control 
and  distribution  svstem  are  too  numerous  to 
ignore.  Not  the  least  of  these  is  safety,  both 
for  yourself  and  for  your  rig(s),  and  certainly 
there  is  much  to  be  said  for  operating  con- 
venience and  enough  flexibihty  to  cover  even 
future  rigs. 

However,  before  starting  any  drastic  sur- 
gery, let's  explore  some  control  circuit  ideas 


and  see  just  how  tliey  can  be  applied.  The 
panel  shown  in  Fig.  1  is  a  compact  solution  to 
centralizing  the  control  functions  for  several 
rigs.  The  controls  (l-r)  consist  of  a  master  line 
switch  (push  buttons),  control  interlock  dis- 
abling switch,  plate  supply  high-low  switch, 
rig  selector  (rotary)  switch  to  take  care  of  all 
power  supply,  filament  and  rf  switching  re- 
quired to  operate  the  selected  rig,  and  a  tune/ 
manual  transmit  switch. 

The  indicators  (1-r)  are  red,  for  a  power 
supply  failure  or  overload,  amber  in  a  delay 
circuit  which  prevents  applying  plate  voltage 
prematurely  to  certain  unsympatlietic  tubes 
and  green  to  indicate  that  the  filaments  are  on. 


AC   INPUT 


Fig.  2— RY,  O  RY^,  250  ohm  coils,   rated 

1 2-24  vdc 
CRi,  2,  s,  4,  750  mil   100  piv 
CR6&  CR,  IN34  type 
control  voltage;   24  voc    (rms) 


t ^    f* 


PC^TIONS 
3  AND  4 


2^  V4C 


ENERGIZED    IN 
POSITIONS 


Fig.  3 — CR,  &  2,  2-10  amps,*   100  piv 
CRu  &  I,  750  mil,   100  piv 

Ryi  &  2,  250  ohm  coils  rated  12-24  volts  dc 

*  Depends  on  number  of  control   circuits    which   must   be 
served  siniultaiieonsly   by  CRi  &  g- 


The  white  serves  unmistakable  notice  that  the 
selected  rig  is  on  the  air. 

The  real  heart  of  the  unit  lies  in  the  portion 
that  sorts  the  power  supplies,  etc.,  which  are 
required  for  each  rig  and  performs  all  of  the 
necessary  switching  operations.  To  keep  the 
number  of  control  ciicuits  required  down  to  a 
respectable  minimum  required  digging  into  the 
bag  of  tricks  and  coming  out  with  some  dc 
relays,  a  handful  of  inexpensive  low  voltage 
silicon  diodes  and  a  24  volt  transformer.  There 
are  a  number  of  advantages  in  the  use  of  dc 
relays  \\ith  quieter  operation  and  longer  life 
expectancy  being  the  most  important. 

Referring  to  Fig,  2  you  will  see  how  one 
lead  (plus  a  common  ground)  can  be  used 
with  ac  for  the  control  voltage  to  handle  either 
or  both  of  two  circuits.  Of  course  dc  relays  wall 
chatter  plenty  when  operated  on  raw  half 
wave  ac  unless  sometliing  is  done  to  prevent  it, 
Tlie  chatter  is  caused  by  induction  in  the 
relay  coils,  so  by  adding  CR5  and  CR^  across 
the  coils  we  pro\ide  a  short  circuit  for  this 
induced  voltage  but  not  for  the  supply  voltage. 
For  proper  operation  the  ac  voltage  should  he 
about  2/2  times  the  normal  dc  operating  volt- 
age for  tlie  coils,  CR3  and  CR4  may  be  rated  at 
about  60%  of  the  normal  coil  cmrent  and  CRg 
and  CRe  at  about  40%*  ^ 

In  many  cases  1N34  type  diodes  will  per- 
form perfectly  for  CR5  and  CRc.  Occasionally, 
however,  you  may  find  a  relay  that  will  not 
cjuite  operate  properly  using  back-wave  diodes 
at  the  voltage  you  have  available  and  in  these 
cases  you  can  substitute  a  small  capacitor  (us- 
ually  50  mfd  is  adequate)  for  the  back*wave 
diode.  As  a  matter  of  fact  you  can  use  relays 
of  mixed  voltage  ratings  in  this  way,  selecting 
your  ac  voltage  to  allow  for  all-diode  operation 
with  tlie  relays  requiring  less  voltage. 

If  relays  for  two  different  functions  but  op- 
erated by  the  same  control  lead  are  located 
close  together  on  the  same  chassis,  such  as  in 
the  power  supply  application  described  below, 


the  derivation  of  the  circuit  shown  in  Fig.  3 
may  be  used.  It  provides  the  same  control 
option  as  Fig,  2  but  with  a  saving  of  t^vo 
diodes.  Putting  tlie  two  relay  circuits  m 
series  makes  each  of  the  diodes  perform  a 
double  duty;  as  a  polarity  selecting  rectifier  for 
the  relay  above  or  below  it  and  at  the  same 
time  a  back-w^ave  diode  for  the  relay  that  it  is 
in  parallel  wath.  All  of  the  operating  conditions 
including  the  required  voltage  are  exactly  the 
same  as  in  Fig.  2  as  during  any  half-cycle  of 
the  applied  control  voltage  one  of  the  diodes 
provides  a  virtual  dead  short  bypassing  the 
relay  coil  that  it  parallels  and  passing  the  full 
lectified  half  cycle  to  the  other  coil. 

Just  a  word  in  passing  about  the  parts  values 
indicated  in  the  accompan>dng  diagrams. 
Many  of  the  diodes  indicated  are  far  in  excess 
of  the  required  ratings  with  their  selection 
dictated  by  virtue  of  their  being  the  cheapest 
size  available  locally  at  the  time.  However,  as 
the  current  requirements  of  various  relays  may 
vary  considerably  and  the  availability  and 
price  of  diodes  varies  even  more,  it  is  sug- 
gested that  you  check  the  bargain  ads. 

Using  the  configurations  of  Fig.  2  and  Fig. 
3  has  proved  high!)'  successful  for  performing 
the  various  switching  jobs  for  several  rigs. 
There  are  a  variety  of  power  supplies  in  the 
rack  at  die  home  station,  each  of  which  is  set 
up  wa*tli  two  relays  such  as  in  Fig.  3;  one  re- 
lay to  turn  on  the  primary  and  the  other  to 
switch  the  output  voltage  to  whichever  rig  is 
in  use  during  transmission  periods.  The  fila- 
ments for  each  exciter^  ampHfier,  modulator  or 
what  have  you  are  contioUed  using  the  Fig. 
2  scheme,  as  are  coaxial  relays  for  rf  swdtching- 
Of  course,  not  all  of  the  power  suppfies  are 
necessarily  in  use  for  any  particular  rig  as  the 
requirements  of  particular  rigs  vary  from  some 

^  Internationa!    Kectifier    Corp.    En^mcering    Handbook. 
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Fig  4 


4 — CRi  &  CR3,   1 0  amp  1 00  piv 
^1.3.  750  mil  100  piv 
Pi  GE  #313,  28  V 
i  ^1    _i. —   __  supplied  by  24  vac,  8  omp 

^1  ltrr%lt  1^  1 


Ffg.  4 — CRi  &  CRa,  1  ( 
CR,,  750  mil  100  piv 
Pi  GE  #313,  28  V 
Lof  voltoge  ac  supplied 
transformer   (surplus) 
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Fig.  5— CRi  &  2,  2-10  amps,    100  piv 
amps  roting   determined  by  total  number  of 

control  circuits  to  be  served  by  this  part 

of  control  system 


low  powered  rigs  requiring  only  one  supply  to 
more  Lomplex  rigs  winch  niay  require  that 
particular  supply  plus  two  or  three  others. 

Now  the  trick  is  to  wrap  all  of  these  control 
functions  togetlier  into  a  simple  package  that 
will  allow  one  rotary  switch  to  select  the 
proper  power  supplies  and  filaments  and  do 
the  necessary  if  switching  to  put  any  of  several 
rigs  on  the  air  Fig,  4  shows  in  block  form 
just  Iiow  easily  tliis  can  be  accomplished.  To 
simplify  the  project,  all  of  the  power  supply 
control  relays  have  matched  polarities;  that  is, 
the  relays  which  turn  on  the  primaries  of  the 
various  supplies  all  require  a  negative  half- 
cycle  and  the  output  switching  is  done  with  the 
positive  half-cycle-  CR^  in  Fig.  4  eliminates  the 
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positive  half-cycle  from  tlie  power  supply  con- 
trol leads  during  the  stand-by  period,  CR2  is  in- 
serted between  the  functions  which  are  to  be 
turned  on  during  tuning  up  and  those  which 
are  to  be  burned  on  only  during  transmissions 
and  provides  a  sneaky  way  of  allowing  Sj  to 
function  as  a  tune-transmit  switch.  The  pilot 
light  shown  indicate  when  any  rig  is  on  the 
air. 

The  control  leads  shown  at  tlie  right  hand 
side  of  Fig.  4  go  to  a  rotary  switch  which  has 
a  number  of  sections,  several  sections  of  which 
switch  these  leads  on  or  off  as  required  for 
the  particular  rig  which  that  position  of  the 
switch  selects.  This  takes  care  of  power  sup- 
plies, antenna  relay  switching  and  receiver 
muting. 

The  filament  circuit  control^  and  other  func- 
tions such  as  switching  the  output  of  an  exciter 
from  the  antenna  circuit  to  an  amplifier  input, 
requires  a  Uttle  different  system  and  it  is  best 
for  these  circmts  to  use  a  separate  section  on 
the  master  rotary  switch  for  each  control  lead 
comiected  as  shown  in  Fig.  5  wlxich  shows  a 
typical  setup  for  one  such  filament  control 
section* 

Proper  choice  of  the  rotary  switch  used 
for  controlling  aU  these  functions  is  very 
important.  The  niunber  of  sections  required 
w^ill,  of  course,  depend  upon  how  many  func- 
tions must  be  performed.  The  switches  that 
come  in  knocked-down  form  are  ideal  for  this 
pmpose  as  additional  sections  may  be  added 
later  if  required  (if  the  index  assembly  is  long 
enough  in  the  first  place ) .  Since  comparatively 
low  voltages  are  all  that  will  be  handled  by 
this  control  switch,  the  sections  can  be  Siiaced 
quite  close  together. 

Before  going  on  to  some  of  the  litde  refine- 
ments, it's  about  time  to  tackle  the  haywire 
jungle.  As  a  station  grows,  so,  all  too  often 
does  the  amount  of  hav^vvire  wadded,  stuffed 
and  crammed  in  behind  its  otherwise  well  con- 
structed units.  An  excellent  way  to  dispose  of 
great  wads  of  wiie  is  to  make  up  a  distii button 
strip  such  as  shown  in  Fig.  6  (photo).  Such  a 
strip  need  be  made  up  only  of  a  number  of 
multi-contact  female  connectors  of  any  ap- 
propriate tx-pe,  spaced  at  convenient  intervals 
and  connected  together  in  parallel  Each  pow- 
er supply,  exciter,  amplifier  or  what  have  you 
is  then  fitted  with  an  appropriate  cable  term- 
inated witli  a  matching  male  connector. 

In  the  installation  shown,  tlie  female  con- 
nectors on  the  strip  are  33  pin  Cinch-Jones 
spaced  on  5  inch  centers.  These  connectors 
carry  all  of  tlie  control  circuits  required  for 
several  rigs  and  in  additon  the  dc  outputs  of 
all  of  the  power  supplies  (up  to  an  including 
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Concentrate  on  20  meters  -  -  -  the 

best  DX  band  today.  Use  a  Mosley 
ful  [-size  A- 20 3- C  wide  spaced, 
gamma  matched,  20  meter  beam. 
Features:  VSWR  1.5/1  or  better. 
Rated  for  full  power*  Assembled 
weight  40  lbs.  Turning  rodius  22 
feet* 

Exclusive  Mosley  element  design 
virtually  eliminates  element  flutter 
and    boom    vibration. 


The  Mosley  "Quality  of  Excel- 
lence" has  become  a^stondard 
in  the  industry.  Available  to 
you  are  a  wide  variety  of  an* 
tennas  from  which  to  choose, 
plus  antennas  custom  made  to 
order.  Let  Mosley  know  your 
antenna  needs. 
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Fig.  7 

500  vtlc)  as  well  as  110  ae  for  the  primaries 
of  tlie  filament  and  other  tiansformers.  By- 
passing can  be  done  as  required  behind  the 
stripj   and  the  cables   connecting  the  various 


units  to  the  strip  should  be  made  up  with 
shielded  cable  and  well  bypassed.  The  con- 
necting cables  shown  are  made  up  of  individ- 
ually shielded  conductors,  inserted  in  neoprene 
tubing.  In  between  the  33  contact  receptacles^ 
ordinary  110  ac  receptacles  are  included  to 
accomodate  any  rack  sections  that  do  ot  re- 
quire connection  to  the  control  system  and 
common  power  supplies  and  also  to  provide  a 
handy  place  to  plug  in  a  soldering  iion  and/or 
test  equipnient  during  servicing, 

Ordinarv  Unbolts,  such  as  can  be  scon  at  the 
lower  right  corner  of  the  outside  of  the  cabinet 
and  also  just  to  the  riglit  of  the  distribution 
strip  on  the  inside,  are  a  very  easy  way  to  keep 
loose  wires  behind  tlie  cabinet  from  getting 
caught  under  the  castors,  and  on  the  inside  are 
a  good  way  to  keep  the  high  voltage  leads  for 
the  amplifiers,  audio  and  rf  cables  back  out  of 
the  way.  The  section  shown  open  on  the  photo 
contains  low  level  stages  and  power  supplies, 
etc,  with  the  adjacent  section  set  aside  for 
high  voltage  power  supplies  and  amplifiers  but 
with  the  control  distribution  for  the  two  sec- 
tions interconnected.  So,  before  you  start  feel- 
ing smug,  confident  that  you  don't  have  need 
of  any  such  at  your  station,  just  take  a  look  at 
Fig.  7  (photo)  showing  part  of  the  same  sec- 
tion as  shown  in  Fig*  6  before  installing  the 
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Fig.  8  Ry   1,2,3,  spdt    (NO) 

Ry  4,   3   pst 

Ci,  see  text 

Si,  spst   (NO)    mike  switch 

distribution  strip  .  .  ,  remind  you  of  any  tiling 
lurking  in  your  vicinit)? 

Don't  panic  at  the  idea  of  having  male  con* 
nectors  on  the  output  of  power  supplies;  the 
ac  input  has  to  come  in  through  lire  same  con- 
nector with  this  system  so  assuming  you  have 
proper  bleeders  those  pins  are  cold  whenever 
diey  are  not  plugged  in.  Speaking  of  connect- 
ors, be  sure  when  yon  select  the  type  to  use 
tliat  you  plan  ahead  and  try  to  anticipate  how 
many  contacts  will  be  required  even  when  you 
finish  that  super  band  blaster  youVe  been 
thinking  about  building. 

Now  that  we  are  back  in  operation  we  can 
add  some  of  those  little  extia  conveniences 
back  at  the  conbol  panel  One  of  tlie  handiest 
of  them  is  a  lazy  mans  push-to-talk  that  comes 
on  with  the  first  push  and  stays  on  till  the 
second •  Latching  relays  are  the  easiest  ap- 
proach,  but  leave  much  to  be  desired. 

The  circuit  in  Fig.  8  does  the  job  very 
nicely,  and  if  thcie  is  any  interui^tion  in  the 
power  dxiring  a  transmission  (such  as  a  power 
fcdlure  or  the  tripping  of  an  overload  relay 
anywhere  along  the  line)  the  relays  are  de- 
energized  until  the  condition  is  corrected  and 
the  cycle  restarted  by  pushing  the  button.  It  is 
more  convenient   to   use   all  dc  relays   since 
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COLO   SIDE  OF 
AC  LINE 


AC  UNE  IN 


F»G.  9 


RYg  must  be  of  the  dc  variety  widi  a  capacitor 
across  the  coil  to  hold  it  on  during  the  switch- 
ing time  of  the  other  relays.  The  value  of  Ci 
will  depend  upon  die  relay  used  and  will  have 
to  be  determined  experimentally* 

Referring  back  again  to  the  panel  shown  in 
Fig,  1,  the  failure  indicator  circuit  is  a  nice 
little  luxury  utilizing  some  bargain  relays. 
Two-bits  each  bought  a  bunch  of  dpdt  her- 
metically sealed  sui^plus  relays  that  operate  on 
4  ma.  One  of  these  was  incorporated  (with  a 
series  resistor  to  drop  the  voltage)  in  the 
bleeder  net  of  each  power  supply.  The  control 
voltage  wliich  turns  on  the  primary  of  that 
power  supply  is  also  applied  to  the  normally 
closed  contacts.  As  long  as  this  relay  in  the 
bleeder  net  is  not  energized  the  control  voltage 
for  that  power  supply  is  switched  to  a  failure 
circuit  which  in  turn  energizes  a  relay  back  at 
the  control  panel  This  latter  relay  interrupts 
the  control  circuit  at  point  *X'  in  Fig.  4  so  that 
the  transmiter  can  not  be  turned  on  until  all 
of  the  power  supplies  required  reach  operat- 
ing voltage,  or  cuts  off  all  of  the  high  voltages 
in  case  of  a  failure  or  overload  in  the  middle  of 
a  transmission.  The  resistor  in  series  with  the 
bleeder  relay  should  be  adjusted  so  that  the 
relay  will  just  hold  mider  normal  operating 
load  on  that  particular  supply.  A  failure  by- 
pass switch  has  been  provided  on  the  panel 
in  case  it  should  ever  be  useful. 

The  master  power  switching  is  done  by  the 
two  push  buttons  shown  at  the  left  side  of  thp 
panel  These  in  turn  operate  a  heavy  duty 
rela\  with  contacts  more  than  adequate  to 
handle  any  size  rig.  The  exact  specifications 
for  the  relay (s)  used  for  this  purpose  will 
depend  entirely  upon  the  individual  station 
and  whether  it  is  fed  by  110  or  220  vac,  etc. 
However,  the  general  wiring  scheme  is  shown 
in  Fig,  9.  Separate  contacts  should  be  used 
for  the  main  line  and  the  circuit  to  hold  the 
relay (s)  closed  to  prevent  putting  the  w^hole 
starting  surge  across  the  push  button. 

The  stop  button  should  be  well  marked  and 
placed  where  the  XYL  can  find  it  in  a  hurry 
.  ,  .  just  in  case. 

It  probably  looks  like  a  lot  of  w-ork  to  go  to, 
and  it  is.  But  the  next  time  your  rig  sends  up 
smoke  signals  and  you  start  fighting  that  cop- 
per jungle  to  get  at  it,  or  \  ou  go  through  a 
long  ritual  when  changing  over  from  one  rig 
to  another,  stop  and  think  about  what  you  can 
do  about  solving  the  problems  in  your  station. 
Better  >  et  don't  wait  for  yoin:  next  crisis;  do  it 
now  and  then  settle  back  for  some  real  relaxed 

hamming. 

.  . .  WB2CCM 


17 


-i-§  f  '^v^-^-i-r---^  i>t 


y 


1 


1 

^ 


*4M|«CI 


Two  Eimac  3-400Z  Triodes  in  grounded  grid  circuit. 


2000  watts  PEP  input. 
•  Drive  requirements:  100  watts. 
Built-in  117/220VAC  power  supply. 
Dimensions:  19"  x  8 1/2"  x  ISVz" 


1000  watts  CW  and  tune. 
Built-in  changeover  relay. 
•  Wide  range  pi  output. 
Weight:  Approximately  55  lbs 


with  the  usual  SWAN 
rellabilify  and  per- 
formance. 


Price    $425  less  tubes. 

Tubes  $  68  Mfgr.  suggested  price. 

Total    $493  incl.  tubes. 


SEE  IT  AT   YOUR  SWAN   DEALER! 


w 


ELECTRONICS    CORP. 

Oceanside,  California 
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Richard  F,  Van  Wickle  W6TKA 
643  Aurora  Avenue 

Sonta  Barbara,  Calif. 


DSB  Circuits 


r 


Tli(  rr^  are  se\  rral  ways  of  pro\idirig  audio 
to  modulate  doiible-sidebaiul  transmitters.  All 
of  thein  liave  been  mentioned  in  amateur  pub- 
lications, but  not  all  have  been  widely  used. 

Fig.  1  shows  the  most  common  DSB  ar- 
rangeinent*  The  transfornier,  Tl,  can  be  a 
Triad  A3  IX  or  a  Thord arson  20D76.  A  power 
transformer  can  also  be  used.  By  using  the 
plate  wiiHliiig  of  the  transformer  to  dri\e  the 
screen  giids  of  the  DSB  tubes,  an  approxi- 
mately 3:1  or  4;i  (or  liigher,  depending  upon 
the  characteristics  of  the  power  transformer) 
step-up  is  accomplished.  The  writer  has  used 
this  system,  and  the  audio  quality  is  quite 
good. 

Another  method  uses  a  cathode  follower  ar- 
rangemeatj  as  shown  in  Fig,  £•  Depending 
upon  tlie  tubes  employed,  about  150  volts 
can  be  realized  at  the  screen  grids  of  the  DSB 
tubeSj  which  is  adequate  when  using  the 
smaller  receiving-type  tubes  in  a  low-level 
DSB  balanced  modulator. 

A  system  the  writer  has  used  for  some  time 
with  considerable  success  and  excellent  audio 
quality  is  shown  in  Fig.  3.  This  system  as- 
sumes the  existence  of  an  AM  transmitter,  and 
uses  both  its  rf  and  audio  outputs.  The  big 
problem,  of  course^  which  prevents  tise  of  con- 
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veritional  modulation  transformers  in  most 
DSB  applications  is  the  lack  of  a  secondary 
winding  center  tap.  That  lack  can  be  over- 
come by  using  rectifiers— eitlicr  tube  or  sili- 
con—connected  across  the  secondary  as  shown 
in  Fig.  3.  These  rectifiers,  with  the  balanced 
modulator  tubes,  form  in  essence,  a  bridge  cir- 
cuit so  that  both  the  positive  and  negative 
peaks  cause  audio  voltage  to  be  applied  to  the 
balanced  modulator  screens.  We  have  used 
both  tube  (6X4)  and  silicon  rectifiers  with 
equally  good  results.  The  modulator  in  the 
author's  AM  rig  is  rated  at  approximately  60 
watts  output,  which  is,  obviously,  many  times 
more  audio  than  is  required  for  the  screens 
of  the  DSn  tnl>es,  so  resistor  Rl  is  placed 
across  the  secondary  not  only  to  absorb  the 
excess  audio  power,  but  to  provide  an  ade- 
(jnate  load  for  the  transformer.  In  the  case  of 
the  illustrated  transmitter,  a  10- watt,  4000- 
ohm  wire- wound  resistor  is  used,  and  the  au- 
dio gain  on  the  AM  transmitter  kept  very  low. 
Because  of  the  hmited  amount  of  audio  al- 
lowed to  reach  the  modulation  transformer, 
and  because  the  power  output  of  the  trans- 
former is  intermittent,  the  10-watt  resistor 
shows  no  signs  of  ov^erheating  except  on  the 
application  of  a  continuous  tone  over  a  period 
of  about  one  minute •  The  audio  circuit  of  the 
transmitter  was  designed  to  minimize  lows 
through  use  of  small  coupUng  capacitors ^  and 
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FIG  I     BASIC   DOUBLE -SIDEBAND  CIRCUIT 


Ti-STANCOR  A-7B-C  OR  EOUtV 

(13  TO  TOTAL  SECONDARY  JOmo)    f 

Tg-  UNIVERSAL  OUTPUT,  PUSH-  ^  ^^^  ^ 

PULL  PRiMARY.  SECONDARY 
NOT  USED 

FIG  2    CATHODE  FOLLOWER  AUDIO  SYSTEM  FOR 

DSB  TRANSMITTERS 


34 


72  MAGAZINE 


001 


T 


COMPONENTS  APPTOP- 
RiATE  TO  OPERATING 
FREQUENCY^ 

RFC 
2,5mh     t 


L^_ 


^  fRrc 

500 


2  5mh_ 

HfC    - 


300 
MAQ 


001 


+7D0VDC 


MOD' 
XMFR 


FIG.  3 


the  eapacitor  across  the  secondary  of  the 
modnlatioii  trans  former  reduces  higlis. 

The  use  of  auxilliary  rectifiers  was  described 
by  Rockafellow  ",  as  was  the  next  system  to 
be  described.  Fig,  4  illustrates  a  high-level 
double-sideband  l>alanced  modulator  which 
obtains  both  plate  and  screen  voltage  from 
the  modulator  contained  in  an  existing  AM 
transmitter.  The  rf  drive  is  also  obtiiined  from 
the  same  transmitter.  The  only  problem  en- 
countered by  the  writer  in  using  this  system 
was  that  the  voltages  measured  from  one  end 
of  the  secondary^  to  ground  (at  the  rectifiers) 
and  from  the  other  end  of  the  secondary  to 
ground  were  not  equal  upon  application  of  a 
single  tone  to  the  modtJator.  The  result  was 
unequal  voltages  ftj  the  screens  and  plates  of 
the  DSB  balanced  modulator  tubes.  Consul- 
tatiun  with  an  engineer  more  learned  than  the 
writer  resulted  in  the  conclusion  that  this 
effect  was  caused  by  one  end  of  the  secondary 
winding  having  a  larger  capacitance  than  the 
other  end  to  the  primary  winding.  Various 
values  of  capacitance  were  tried  between  tlie 
individual  ends  of  the  secondary  and  primary 
windings  and  the  sitnation  was  noticeably  im- 
proved with  the  use  of  160  mmfd  betw^een 
one  secondary  terminal  and  a  primary  termi- 
nal. 

An  important  word  of  caution.  Although 
DSB  is  un  easy  way  to  **get  on  sideband/*  it 
still  requires  care  in  the  construction  and 
operation  of  the  equipment*  Before  you  put 
any  piece  of  DSB  equipment  on  tlu:  air,  look 
at  the  output  ivifh  an  ascifhscope.  Beg,  bor- 

•  Rockafellow^     *'HigU*I^cvcl     B  akin  c  eel     Mtxlulator     for 
D.S.B."  QST,  April,  1960. 
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FIG.  4    NIGH-LEVEL  DSB  BALANCED  MODULATOR 

row,  or  steal  one,  but  use  a  'scope.  With  a 
single  tone  from  an  audio  oscillator  as  the 
audio  input,  load  tlie  transmitter  as  heavily  as 
possible  and  obser\e  the  pattern  on  the  scope. 
It  should  be  the  familiar  "two-tone"  (if  it 
isn't  familiar,  then  refer  to  any  recent  A.R.RX, 
Radio  Airi  a  tour's  Handbook!)  pattern.  In- 
crease the  audio  gain  and  note  the  point  at 
which  the  peaks  flatten.  (Remember  that  a 
single-tone  DSB  signal  will  produce  the  same 
pattern  on  an  oscilloscope  as  wall  a  single-side- 
band two-tone  signal.)  Then  connect  a  micro- 
phone and  talk.  You  will  find  that  the  same 
peak  on  the  oscilloscope  achieved  under  single- 
tone  modulation  will  be  reached  with  your 
voice  at  a  plate  current  meter  indication 
of  between  one- third  and  one-half  the  single- 
tone  plate  current  reading.  It  is  at  this  point 
where  some  DSB  operators  run  into  trouble. 
Many  try  to  *'talk  up''  the  plate  current  me- 
ter to  the  point  at  which  they  would  operate 
under  CW  or  AM  conditions.  It  simply  cannot 
be  done  without  flat-topping,  which  results  in 
distortion  and  splatter. 

Remember,  too,  that  to  a  linear  amplifier,  a 
DSB  signal  is  the  same  as  a  two-tone  SSB  sig- 
nal, and  flattening  of  the  peaks,  and  conse- 
quent distortion  and  splatter,  will  occur  at  a 
lower  plate  current  meter  reading  than 
would  occur  with  a  single-tone  SSB  signal. 
The  efficiency  of  a  linear  amplifier  is  lower 
in  the  case  of  a  two-tone  SSB  or  single-tone 
DSB  signal  (around  50%  is  all  that  can  be 
expected)  which  may  be  a  good  argument 
for  using  high-power,  higli-level  DSB  modu- 
lators, with  their  excellent  Class  C  efficiency, 
if  you  plan  to  run  much  over  200  watts  PEP 

input, 
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The  Zorch-Proof  Connector 


Roy  Pafenberg  W4WKM 


Interconnection  of  high  vol  luge  points  in 
high  pouer  transmitters  poses  several  prob- 
lems. Factors  to  be  considered  include  ade- 
quacy of  insulation  J  appearance,  availability 
of  materials  and— most  important  of  all— safety. 
The  pliotograph  shows  an  excellent  method 
of  makins;  such  connections  between  chassis 
uriits- 

A  ceramic  feed-through  insulator  of  ade- 
quate voltage  rating  is  mounted  at  the  higli 
voltage  terminal  point.  The  feed -thro  ugh  stud 
uut  on  the  external  connection  end  of  the 
insulator  is  replaced  with  a  %^'  diameter,  in- 
ternally threaded  %^'  to  M'^  long  round  metal 
post*  A  standard,  ceramic  insulated  tube  plate 
clip  is  then  used  to  complete  the  connection. 
Suitable  plate  clips  are  manufactured  by  sev- 
eral finns.  Of  these,  the  National  Radio  type 
SPP-3  is  perhaps  the  most  widely  available. 

The  round  metal  posts  may  be  made  from 


The       Zorch-Proof 
Connector  at  work. 


rod  stock  or  may  be  purchased.  Internally 
threaded,  round  metal  posts  in  %^^  diameter 
were  not  found  Hsted  in  the  parts  catalogs. 
Various  firms  stock  round,  %'^  diameter,  cad- 
mium plated  brass  posts  with  unthreaded 
clearance  holes.  It  is  a  simple  matter  to  tap 
the  screw  clearance  hole  to  accept  the  stud 
used  in  the  feed-through  insulator.  The  follow- 
ing listing  gives  Herman  H^  Smith  part  num- 
bers for  X"  and  J^''  round  posts: 

Clearance  Hole 
Length  #4  #6  #8 

3/s"  2346 211  1         .  .    21  16 

Vi" -  .  .2347 211 2        .  .  .21  17 

Cable  used  to  interconnect  the  plate  chps 

must  be  suitably  insulated.  Automotive  spark 

plug  cable  is  one  possibility:  TV  high  voltage 

lead  another.  Probably  the  best  cable  for  this 

use  is  neon  sign  cable.   Known  as  UL  type 

GTO-15,  this  cable  is  rated  at  15  kilovolts. 

Because  of  its  high  voltage  rating,  easy  avail- 

abilitv'  and  low  cost,  this  cable  is  widely  used 

in  commercial  transmitters. 

The  technique  described  above  is  not  limit- 
ed to  chassis  iulereonnectiuns.  Many  high  volt- 
age components  use  threaded  stud  terminals 
which  lend  themselves  to  this  treatment.  Sim- 
ply thread  on  the  round  posts  and  complete 
the  wiring  with  tube  clip  terminated  high 
voltage  patch  cables. 

The  wiring  method  presented  here  is  not 
intended  for  use  in  exposed  locations.  Always 
house  high  %^oltage  circuitr)'^  in  interlock  pro* 
tected  cabinets.  However,  it  is  some  times  es- 
sential that  equipment  be  tested  with  power 
applied.  In  such  cases,  exercise  the  greatest 
caution  and  stay  clear  of  the  liigh  voltage 
circuits.  This  improved  insulation  s^-stem  will 
then  serve  to  minimize  the  danger  of  inadver- 
ient  contact  with  exposed  liigh  xciltage  points. 

.  ,  .  W4WKM 
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Tenna-Rotor  stands  up  under  severe 
conditions.  Tests  prove  it  is  the  strongest, 
most  durable  antenna  rotator  available 
for  amateur  use  on  all  antennas  up  to  25  sq. 
feet  in  cross  section,  including  six  element 
lQ-15'20  Tri-bander  antennas. 
This  latest  Alliance  Tenna-Rotor  will  turn 
heavy  antennas  and  is  designed  to  withstand 
wind  velocities  to  90  m.p.h.  in  accordance 
with  EJ.A.  wind  loading  standards.  The 
patented  rigid  offset  design  distributes 
the  load  resulting  m  superior  strength  to 
weight  ratio  for  greater  ease  of  mstaltatron. 
Features  anti-windmilling,  gearing  and  brake 
system  to  maintain  positive  positioning 
and  eliminate  overtraveL  Unit,  enclosed  in 
a  sturdy,  ribbed  die-cast  zinc  housing,  is 
lightweight  and  simple  to  set  up.  If  you  can 
lift  your  antenna  and  put  it  on  the  Tenna- 
Rotor  .  -  Jt  will  support  it,  hold  it  and  turn  it. 

New  Precision  Machined  Steef  Drive  Gear 
Greatest  Positioning  Accuracy  Possible  * 

The  new  Alliance  transistorized  automatic 
C-225  features  a  patented  phase-sensing 
bridge  similar  to  laboratory  test  equipment 
and  is  now  available  exclusively  from 
Alliance  for  HAM  users.  Affords  automatic, 
stepless.  synchronous  pinpoint  positioning 
accuracy  throughout  360^  of  rotation  that 
reduces  or  eliminates  interference. 
All  this  with  noiseless  control. 

The  ALLIANCE 

Manufacturing  Company,  Inc. 

(Subsidiary  of  Consolidaied  Electronics  Industms  Corp.) 
ALLlArvJCE.  OHIO 
CSA  approved 
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John    Bell    W5NGX 
2549    East    10th    St. 
Odessa,  Texas 


A  Full-Wave  Bridge  With  One 

Filament  Transformer 


< 


Recently,  while  searchniji  around  for  com- 
ponents to  be  used  in  a  niedimn  higli  voltage 
power  supply,  1200  to  1500  volt  class,  this 
bridge  rectifier  circuit  was  dreamed  up  to  use 
with  the  eoniponents  ou  hand.  A  750  volt^ 
each  side  of  center  tap,  plate  transformer,  and 
TV  damper  tubes,  for  rectifiers,  in  a  bridge 
rectifier  circuit,  to  give  the  desired  higher 
voltage,  for  more  efficient  operation  of  our 
linear  amplifier  in  SS13  service*  This  bridge 
m  very  uniciue  in  that  it  uses  only  one  filament 
transformer. 

Silicon  type  rectifiers  were  first  considered, 
but  tliey  have  their  own  particular  diawbacks, 
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and  are  expensive,  when  it  is  considered  how 
many  it  would  take  in  a  series  iUTangement 
in  each  leg  of  a  bridge  circuit,  operating  at 
these  voltages.  Tube  type  rectifiers  still  seem 
to  be  the  best  bet  in  this  ciicuit,  but  using 
816  or  866  tubes  rtcjuires  the  use  of  three 
filament  transformers,  so  cathode  type  tubes 
were  considered.  Tlie  ideal  tube  should  have 
its  cathode  separate  from,  and  be  independent 
of,  the  filament.  The  half  wave  rectifier  tubes 
developed  for  TV  damper  semce  fill  diis  re- 
quirement, and  have  been  used  in  high  volt- 
age power  supply  circuits  many  times  by  ama- 
teurs. Several  articles  have  api>eai-ed  in  tlie 
ham  publications  in  recent  years  using  these 
rectifiers  in  bridge  circuits.  Practically  all  of 
these  circuits  use  a  5U4  tube  for  one  half  of 
the  bridge  and  TV  damper  tubes  for  the  other 
half  of  the  circuit-  This  arrangement  is  com- 
monly know  n  as  the  "economy  power  supply/* 
and  uses  a  TV  set  pnwer  transformer  \\ith  a 
bridge  lectifier  circuit  to  get  t\viee  the  output 
voltage,  as  )ou  would  with  a  fuU  wave  ar- 
rangement. Around  700  volts  can  be  ob- 
tained horn  the  economy  supply,  using  a  pow- 
er trans! (jrmer  from  an  old  TV  set,  and  its 
schematic  is  shcnvti  in  Fig.  L  One  objection 
to  this  circuit  is  tliat  it  takes  two  filament 
transformers,  one  of  5  volts  or  the  5U4.  and 
another  of  6.3  volts  for  the  cathode  t>^e  recti- 


IR 


fieis.  This  is  definitely  an  improvement,  in 
our  way  of  thin  king,  for  a  l^iidge  circuit,  but 
we  are  faced  with  the  problem  of  needing  two 
filament  transformers. 

Since  the  TV  damper  tnbes  W(irk  so  well  in 
the  arrangement  in  Ftg.  1,  and  this  set-up 
lias  been  in  use  many  years,  so  is  pretty  well 
proven,  there  is  no  reason  why  the  TV  damper 
tubes  can't  be  used  for  the  other  half  of  the 
bridge  circuit,  provided  they  have  sufiBciently 
high  enough  voltage  ratings.  Since  the  TV 
damper  tubes  have  a  cathode  in  them,  sep- 
arated from  the  filament,  our  problem  of  the 
niulti  filament  transforjner  is  solved,  as  shown 
in  Fig.  2, 

Searcliing  tliruugh  the  receiving  tube  man- 
ual, our  choice  of  rectifier  tubes  is  the 
6AU4GTA.  The  main  rating  we  have  to  look 
for  here  is  the  breakdown  voltage,  from  heat- 
er to  cathode.  The  tube  manual  gives  it  as 
4500  volts,  and  that  is  about  tlirec  times  the 
voltage  we  plan  to  use  in  our  power  supply, 
so  this  tube  should  sufTice,  Now,  another  ra- 
ting to  consider:  Maximum  operating  plate 
current,  and  it  is  210  ma,  which  is  a  httle  un- 
der the  maximum  peaks,  j^ulled  from  the  sup- 
ply, but  weU  above  the  average  value.  So» 
from  the  tube  manual^  this  tube  fills  our  bill 
for  a  good  rectifier,  with  a  separate  cathode. 
Another  damper  tube  that  would  be  OK  for 
a  rectifier  in  Lliis  circuit  is  the  6DE4.  It  ac- 
tually has  a  higher  heater  to  cathode  break- 
down voltage  rating,  but  the  average  dc  plate 
current  rating  is  onl\  180  ma,  Uierefore  llie 
6AU4GTA  is  still  the  best  tulif\  with  all  fac- 
tors considered.  Actual  voltages  are  as  fol- 
lows: The  tiausformer  secondary  ac  voltage 
is  1530.  With  the  bleeder  current  and  static 
plate  current  being  drawn  on  the  linear  am- 
plifier^ output  voltage  is  1430  volts  dc.  On 
voice  peaks  the  meter  on  my  linear  amplifier 
indicates  350  ma  and  the  voltage  drops  to 
1350  volts  dc,  which  is  fairly  goad  voltage 
regulation,  witli  only  8  mfd  of  capacit>^  on  the 
output  of  the  power  supply.  More  capacity 
could  be  added  and  even  better  voltage  regu- 
lation could  be  achieved;  however  this  holds 
true  for  any  power  supply,  regardless  of  the 
type  of  rectification  used.  Another  hint  is  to 
use  a  good,  stiff  bleeder  resistor.  If  a  power 
supply  has  a  good,  constant  load  on  it,  the 
regulation  will  be  much  improved,  when  high- 
er current  is  drawn,  plus  the  safety  factor  of 
discharging  die  filter  capacitors  when  the  pow- 
er supply  is  turned  off. 

The  only  other  thing  that  Is  a  little  different 
about  this  power  supply  is  the  placement  of 
the  filter  choke  in  the  negative  lead.  It  is  not 
anvthing  new,  but  is  a  little  uncommon.  This 
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Fig.  2 

was  done  so  a  choke  of  a  lower  voltage  break- 
down rating  could  be  used.  This  particular 
one  used  here  has  a  rating  of  8  hy  at  300  ma. 
A  choke  (rjanufactured  for  use  in  a  TV  set 
coidd  bf*  used  in  this  way,  because  the  actual 
high  voltage  is  not  on  it,  as  it  is  when  the 
choke  is  placed  in  the  positive  lead.  It  is  still 
considered  to  he  a  choke  input  filter  however. 

Money-wise,  this  type  of  supply  beats  all 
otlier  types,  we  think.  A  transformer  witli  a 
rating  of  750  volts  each  side  of  center  tap, 
costs  about  one  third  the  price  of  one  rated 
at  1500  volts  each  side  of  center  tap*  Rectifier 
tubes:  The  6AU4GTA  cost  $1-80  ham  net,  on 
the  curri  lit  tube  price  list.  And  of  course  the 
!  fg  savings  is  in  the  filament  transformers: 
Only  one  against  three  in  a  conventional 
bridge  circuit,  or  two,  in  the  economy  type 
supply,  shown  in  Fig.  L 

I  fully  expect  some  rebuttal  from  readers 
of  this  article,  telling  the  many  reasons  why 
it  won't  work,  but  I  would  welcome  any  con- 
structive criticism.  This  power  supply  has 
been  in  use  here  for  several  months  now,  and 
T  have  never  had  one  bit  of  trouble  \\  ith  it. 
My  linear  amplifier  uses  three  837  s  in  a 
grounded  grid  circuit,  and  I  drive  them  to 
350  ma  on  peaks,  with  a  Central  Electronics 
20- A  excitei".  I  have  never  once  been  given  a 
report  of  flat  topping^  hum  or  distortion  l)eing 
noticed,  or  any  of  the  other  things  that  could  be 
caused  by  power  supply  troubles. 

In  closings  I  would  like  to  say  that  this  is 
an  excellent  power  suppK';  as  good  as  any  that 
I  hsixe  ever  had  in  my  shack.  Also,  I  would  like 
to  mention  my  two  good  friends,  W5SHL  and 
K5FMJ,  who  have  built  up  similar  type  power 
supplies,  and  their  units  have  worked  equal- 
ly well  vvidi  voltages  up  to  1900  volts. 

This  power  supply  was  designed  for  Single 
Side  Band  operation,  with  high  peak  currents 
drawn  from  it,  with  a  relatively  low  average 
value.  For  constant  current  sei-vice,  with  cur- 
rent requirement  higlier  than  the  capabilities 
of  the  tirbes,  it  is  defim'tely  not  recoinmended. 
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AMATEUR 
COMMUNICATION 

ANTENNAS 


MULThPOLARIZED  TWIST 

For  troekmg,  bock  scatter,  Moonbounce 
Priced  from  $29.50  to  $186.00 


PERFORMANCE  PROVEN  6  METER  BEAMS 

3-5-6-10  elements 

Priced  from  $14-95  to  $49.50 

THE  BIG  WHEEL 

Omnidirectional   gam   antennas 
Priced  from  $8,95  to  $55.55 

COLINEAR  ARRAYS 

16-32-64  elements 

Priced  from  $9,85  to  $133,50 

MULTI-ELEMENT  YAGIS 

Single,  duoi^  quod  stock  orrays 
Priced  from  S9.75  to  $84.50 

SQUALO  MOBILE  &  FIXED  ANTENNAS 

Omni-directionaf,  horiiontaliy  polarized,  square 
antenna.  For  cor  top  or  base  station  mounting. 
Priced  from  $9  45  to  $66.50 


MAKE    YOURS    A    REAL    SIGNAL  .  «    use  a  CUSH  craft  antenna! 

Whether  you  ore  Tracking  Satellites,  Moon  Bouncing,  DX-ing,  Rag  Chewing  or  Winning 
Contests  —  you  will  do  it  better,  more  effkienliy,  and  at  a  lower  cost  with  o  Cush  Craft 
Antenna^  You  w^ill  hove  a  signal  that  really  radiates  when  you  buy  Cush  Craft  ,  •  •  the 
antennas  with  a  "PATTERN  OF  FIRSTS"  in  Amateur  Communications. 
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BUY     FROM    YOUR     DISTRIBUTOR 
OR     WRITE     FOR     FREE     CATALOG 

621  HAYWARD  ST.,  MANCHESTER..  N. J4 
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REAL  SIGNAL 
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use  a   CUSH  CRAFT  ANTENNA! 


Whether  you  are    .   .   . 

TRACKING  SATELLITES 

MOON  BOUNCING 
#    DX-ING 

RAG  CHEWING 

WINNING  CONTESTS 

.   .   .    you   will   do   It   better,   more 
efficiently,  and  at  a   lower  cost  with 

a  CUSH  CRAFT  ANTENNA. 


YOU  WILL  HAVE  A  SIGNAL  THAT 
REALLY  RADIATES  WHEN  YOU  BUY 
CUSH  CRAFT  .  .  .  THE  ANTENNAS 
WITH  A  "PATTERN  OF  FIRSTS"  IN 
AMATEUR   COMMUNICATIONS. 


ANOTHER 

CUSHCRAFT 

FIRST! 

-SQUAIO  **  ^  ^*^"  ^^'^  wave^  horizontally  polarized, 
omni-dlrectiondl  dntenrid.  Outstanding  all  oround  per- 
formahce  is  dchieved  through  a  360  poftern  with  no 
deep  nulls.  The  squore  sHope  ollows  Full  electricol 
length  Jn  cornpoct  dimensions.  Direct  52  ohm  Reddi 
Match  feed  provides  ease  of  tunmg  ond  broad  band 
coverage. 

The  6  meter  Squolos  are  completely  universal  for 
mounting  anywhere.  They  are  packaged  with  rubber 
suction  cups  for  cor  top  mounting  and  a  horizontal 
center  support  for  mast  or  lower  mounting.  The  10— 
15 — 20  and  40  meter  Squolos  are  designed  for  most 
or  tower  mountmg.  Squalo  is  ideal  for  net  control, 
monitoring,    or    general     coverage. 


MODEL  NUMBER 

DESCRIPTJOn 

NET  PRICE 

ASQ2 

2  Meter     ir  square 

S  8.45 

ASQ-6 

6  M«ter     30"  sqL^are 

12.50 

ASQ-10 

10  Meter     SO"  square 

19.50 

CSQ^ll 

U   Meter     50''  square 

19.50 

ASQ>15 

15  Meter     65'"  square 

23.50 

ASQ-20 

20  Meter   100"  square 

29.50 

ASQ-40 

40  Meter   192'  square 

66.50 

SQUALO  TREE 


Design   o    complete    multi    bond   an- 
tenna   system    to    meet    your    own 
requirements.      Squdlos      con      be 
mounted   one  obove  the  other  or 
above   existino    beams   on    a    sin* 
gle   mast.   The    Squalo   tree   is  o 
horizontally     polarized,    omnidi^ 
rectional    system    m    ony    com- 
bination   of   the    6    through    40 
meter      amateur      bands.      The 
Squalo  tree   takes  o   minimum 
amount    of    space,    ond    does 
not     require     extra      rodtals, 
ground     wires^     or     rofatorj 
common       to       most       multi 
bond    systems. 


BUY  FROM  YOUR   DISTRIBUTOR 
OR   WRITE    FOR    FREE    CATALOG 
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Robert  D,  Corbett  WIJJL 
46  Prospect  St. 
Torrington,    Conn. 


Cheap  SWR  Bridge 


The  unit  to  be  described  in  the  following 
paragraphs  is  not  "just  another  SWR  Meter" 
hut  is  designed  to  be  easily  duplicated,  and  it 
makes  use  of  a  printed  circuit  board  for  the 
cridcal  part  of  the  unit. 

As  can  l>e  seen  in  the  photo  of  the  interior, 
the  section  of  line  that  is  used  for  indication  of 
SWR  is  made  up  of  a  section  of  double  sided 
printed  circuit  board  at  the  suggestion  of 
WAICCH.  On  one  side  can  be  seen  the  pf)r- 
tion  of  line  that  is  connected  between  the  input 
and  output  coax  connectors.  Also  on  this  side 
may  be  seen  the  diodes,  bypass  capacitors,  and 
the  load  resistors.  On  tlie  reverse  side  of  the 
board  are  the  two  pick-up  loops  that  provide 
the  indication  of  forward  and  reflected  power. 

On  the  front  panel  of  the  mnt  are  mounted 
the  meter,  calibrating  resistor,  ajid  the  selector 
switch.  It  may  be  noted  that  the  switch  I  used 
is  a  DPDT.  This  is  l>ecause  it  is  what  I  had 
available  at  the  time.  All  that  is  necessary  is 
a  SPDT  type.  The  calibrating  resistor  is  a  10  k 
to  50  k  pot.  The  meter  I  used  in  my  version 
has  a  special  scale  that  is  calibrated  in  SWR 
ratio,  but  you  may  use  a  0- 1  ma  meter  and  use 
the  ciiart  below. 


Following  is  the  calibration   for  the  meter 
specified  in  the  parts  list. 


Meter 

0 

10 
20 
33 
50 
60 
66 
72 


SWR 

0 
1.25 

1.5 
2.0 
3.0 
4.0 
5.0 
6.0 


The  above  will  onl\  hold  true  it  the  meter  is 
adjusted  to  exactly  full  scale  in  the  forward 
position. 


Inside  view  of  the  SWR  Meter.  The  specie! 
pick-up  line  ot  left  is  available  inexpensively. 
See  end  of  article  for  defoils. 


UHf 
CO«NCCT<)R 

IN 


C2 
470 


X 


IN67 

IIHF 
COWCCTpft 

OUT 


CI 
470 


J 


IN67 


SEE   TEXT    FOR 
PICK-UP   LINE 


SchemotiG    diagram    of    SWR    bridge.    Pick- 
up   line    is    available    from    Harris    Co, 


Parts   List 


Cabinet 

Meter 

Dir>des 

Rl,  R2 

ChC2 

R5 

SI 

Cnax  fittings 

Misc  Hardware 


Pri^mitT  AMC   1005   (S^4>s3) 
Similar  to  SImrite  850  (0-1   ma) 

ISO  ohm 

470  pf 

10  k  lo  JO  k 

SrDT 

Regular  UHF  type 


Otice  connected  into  the  antenna  s\'stem  of 
your  station^  operation  of  the  unit  is  simplicity 
itself.  All  that  is  necessary  is  to  IHp  the  switch 
to  the  forward  position  and  then  adjnst  the 
calibrating  control  for  full  scale  deflection  of 
the  meter.  The  switch  is  then  placed  in  the 
reflected  position  and  the  SWR  is  read  directly 
from  the  meter  scale. 

If  you  find  that  your  S\\'B  is  much  higher 
than  L5:l  I  stiggest  that  you  inspect  and  ad- 
just your  anteinia.  Remember  that  the  SWR 
can  be  reduced  only  by  adjustment  or  trim- 
ming of  the  antenna.  It  can  never  be  reduced 
by  adjusting  the  transmitter.  .  .  .  WIJJL 


The    WIJJL    SWR    Bridge 

We  think  that  thii?  m  about  the  moiit  inexpensive 
firm>d  SWR  Bridge  available.  It's  veiT  simple  to  make 
u<iinj;  our  si)ecial  pick  up  line  and  the  bridge  Is  ^ood 
ft>r   both   the  HF  and   the  VHF   range. 

The  pick  up  board    .,..,»,., ,♦«*.... 

The   pick   up   board   with   a]!    parts    mounted 
The  special  meter  with  calibrated   scale    . ,  * 
And    if    you    have    liie    meter    already,    the 
scale    alone  ,      ,  . 


$1.00 
3.00 
€.00 


*i  •.«  * 


$1.00 


The   CPO-CWM 


The  super-simple  code  practice  os^cillator  and  CW 
mcmitur  by  WIJJL  in  the  JtiJy  T6  (pajce  32*  has 
attracted  a  lot  of  attention.  We  have  the  CPO- 
CWM    printed    circutt    board    with    ail    parts    locations 

Or  you   can   buy   the  pc   board    with   all   of  the   parts 


All  prices  include  postage. 

The   Harris   Company 


56  E.  Main  Street 


Torringtoiij,  Conn 


•  "Q"  and  "Z"  Sipals 
eWorld  Time  Chart 
'  Intl  Postal  Rates 


-  Great  Circle  Bearings 

*  Great  Circle  Charts 

*  Prefixes  by  Countries 

United  States  Listings... $5,00 
DX  Listings  .,,«*«,.,....  ^  3.25 

See  your  favorite  dealer  or  order  direct  (add  25$  for  maHing) 


RADIO  AMATEURS  REFERENCE  LIBRARY 
OF  MAPS -ORDER  YOUR  SET  TODAY! 


to 


WORLD  PREFIX  MAP— Full  color.  42"  X 
90"  shows  prefixes  on  each  country  . . . 
Bx  iones.  time  zones,  cities,  cross  refer- 
enced tables PoslP^"*  *^  '^° 

RftOtO  AMATEURS  GREAT  CIRCLE  CHART 
Sf  the  WORLD-fromJe  center  of  t^e 

United  States  \  Full  color,  Z3  II/,^' 
liSt  ne  Great  Circle  bearings  m  degrees 
iisimg  ^'=?*,  ,15  ritipe.  Boston,  Wash* 
for  SIX  major  U.S.  ?i^'"'„,J^'''o'^  cran- 
ineton.  D.C,  Miami.  Seattle,  5an  rran 

Cisco  &  LOS  Angeles.         pjjstpaid  $1.00 

UNITED  STATES  MAP-All  50  States  witti 
Mllareas.  prefixes.  DX  and  time  zones 

FCC    frequency    aMocatmn    chart     Plus 
iflterestme  information  on  all  50  States 
full  color,  29"  X  17" postpaid  SOf 

WORLD  ATLAS— Only  Atlas  compiled  for 
amateurs.  Polar  projection  six  conti- 
nents, prefixes  on  each  country  .  .  -  fun 
color,  16  pages postpaid 

complete  reference  library  of  "l^J^-^J* 

of  4  as  listed  above postpaid  $2.50 

See  your  favorite  dealer  or  order  direct. 
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RADIO  AMATEUR 

C3 1 1  boo  IV  INC 

Dept.  B,  4844  W.  Fullerton  Ave. 

Chicago,  III.  60639 
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Dovid  Middelton  W7ZC/W5CA 
Box  303 
Springdole,  Utah 


Slowing  Down  the  Tuning  Rate 

on  the  Drake  2B 


r 


Users  of  the  excellent  Drake  2B  may  now 
slow  down  tlie  tuning  rate  by  a  factor  of  6  to  1 
without  niodificatiun  of  the  receiver.  The 
method  described  here  permits  the  use  of  a 
planetary  gear  drive  to  reduce  the  nornuilly 
fast  tuning  rate  to  a  point  where,  for  ex- 
ample, the  7200-7300  section  requires  14 
tmns  of  the  timing  knob.  This  figures  out 
to  be  about  7  kc  per  tuning  knob  rotation! 
Yet  there  is  NO  backlash,  the  tuning  is  smooth 
and  even,  the  calibration  is  not  disturbed, 
and  the  band  spread  is  something  wonderful! 


FLAT  WASHER  SEE  TEXT 


PLATE   A 

SEC  Fiaz 


DRAKE  DRIVE  SHAFT    28 
PLAJ4ETAn¥  DRIVE 

see  TEXT 

FHOWT  PANeL 
OfRAKE     21 


2  REQ. 
SHEET 
WtETAL 
SCREW 


6/32     3^8 

SCRE*.  H\J1, 
LOCK  WASHER 
eEACH   REQ. 


SET  SCREW       t-S/* 

BRACKET 
DRAKE  20  TUNING  KNOB  C-l/2" 

BRACKET 
TOP   VIEW  OF   ASSEMBLY  OF  AUXILIARY 
FLAHETAAV  DRIVe    FOR   DRAKE  RECEIVER    TUNlNIS 


FIG.  I 

The  introduction  of  the  Jackson  Bros.  (Eng- 
land) planetary  drive  made  this  possible.  This 
device,  a  ball-bearinged  precision  drive,  is 
available  from  Arrow  Electronics  Inc*  (900 
Bi'oad  Hollow  Rd.,  Farmingdale,  N.Y.  and 
other  of  their  stores)  for  $1.50  each. 

A  plate,  see  Fig,  2,  is  made  to  hold  the 
Jackson  drive  out  from  the  panel.  See  Fig,  1. 
Four  brackets^  six  screws  and  two  longer  sheet 
metal  screws  are  required  (the  latter  to  re- 
place the  two  screws  nonnally  in  the  light 
hand  side  of  the  Drake  2B).  Remove  the 
normal  Drake  2B  tuning  knob. 

Remove  the  two  sheet  metal  screws  at  the 
lower  right  hand  corner  of  the  front  panel 
Mount  the  plate,  with  the  Jackson  drive  fas- 


tened in  place,  using  two  small  flat  washers  to 
protect  the  panel  from  possible  scratching  b\' 
the  bracket— or  smooth  down  the  bracket  edg- 
eSj  and  carefully  align  the  drive  mechanism  to 
permit  smooth  operation  of  the  drive  shaft  on 
the  existing  bearings^  when  the  Jackson  drive 
is  in  place.  Fasten  the  screws  holding  the 
plate;  drive  and  panel  tightly.  Replace  the 
Drake  knob-  Tape  the  removed  Drake  screws 
in  a  safe  place  for  replacement,  if  desired* 
This  modification  is  worth  wliHe  and  sim- 
ple. It  does  not  violate  the  "Guarantee",  and 
the  original  state  of  the  receiver  may  be  ob- 
tained in  a  minute  by  removing  tlie  plate  and 
restoring  the  knob.  If  you  desire  to  do  so,  a 
simple  inspection  of  the  inside  mechanism  of 
the  Drake  2B  will  reveal  how  the  Jackson 
drive  may  be  installed  pei^nanently. 


ZB  DRILL  HOLE 
PRILL  4 


01MENS10N 

TO   FIT  BRACKET 

USED 


lES^'lD.  MOLE 


FjG.     2  PLATE  -   NtATEftlAL     1/16"    METAL 

OR    I/a"  BAKELITE    STOCK 


Try  this.  You  will  be  amazed  at  the  ease 
with  which  you  can  now  tune  in  signals, 
efl^ortlessly  and  without  the  "flywheel*'  efFect. 
The  planetary  drive  adds  firmness,  yet  does 
not  add  any  backlash,  and  it  spreads  tliem 
outl 
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A  little  while  ago  I  shoved  the  accumnlated 
work  on  iny  desk  aside  and  turned  on  the  re^ 
ceiver  to  see  what  was  arrumd  on  tweutv.  i  u 
just  gotten  a  DX  bulletin  from  Puerto  Rico 
wliiuli  mentioned  several  exotic  stations  tlia| 
shniild  be  active  .  .  ,  perhaps  one  of  them 
would  be  around.  Nope,  not  much  doing  *  ,  • 
fairly  quiet  this  afternoon •  Oh,  oh  .  .  . 
UA3KBD  in  Moscow  signing  with  someone  in 
Africa.  I  gave  him  a  short  call  .  .  .  Tni  5-9  in 
Moscf)w.  We  talked  for  about  fifteen  minutes 
and  then  signed  .  .  •  and  there  was  Janos 
HA5AM  in  Budapest  calling  me. 

Back  in  May  I  visited  Budapest  and  had  a 
wonderful  time  talking  with  Janos  and  the 
other  members  of  the  Central  Radio  Club, 
They  even  in\ated  me  to  use  the  club  station 
for  a  few  QSO'sI  I  remember  my  state  of  mind 
as  1  crossed  the  border  into  Hungary  from 
Austria,  driving  my  VW.  I  was  pretty  worried 
,  .  ,  1  didn't  know  what  Wcis  expected  of  me, 
or  what  would  happen.  At  the  border  no  one 
spoke  any  English,  which  didn't  help  matters. 
Further,  1  didn't  even  have  a  visa  to  get  in  the 
country.  And  in  my  pocket  was  Hungarian 
currency  that  I  had  been  sold  cutrate  by  the 
Austrian  border  guards  ,  .  .  illegal  currency. 

The  soldiers  with  guns,  heavy  gates  across 
tlie  road,  and  other  unfriendliness  contributed 
to  my  state  of  mind.  Several  times  as  I  neared 
the  border  I  thought  seriously  of  turning  back, 
I  didn't  know  if  other  people  worry  themselves 
over  thines  the  way  I  do  .  .  ,  I  wonder  if  I 
have  enuugh  money  along  .  .  .  enough  of  the 
local  currency  ,  .  -  will  I  have  car  trouble  .  •  , 


run  out  of  gis  .  ,  ,  do  something  wrong  ,  .  . 
have  an  accident  .  .  .  not  be  able  to  find  the 
people  I'm  going  to  visit  *  .  .  etc. 

1  waited  at  the  J  jor  of  the  customs  building 
for  *some  word  f  urn  the  official  that  had  dis- 
appeared with  njv  p.issport  twenty  minutes  be- 
fore. It  seemed  im^o  sible  that  here  I  was  on 
a  major  border  crossing  point  between  Austria 
imd  Hungary  and  I  was  the  only  person  cross- 
ing that  morning.  Suddenly  a  cuckoo  clock 
started  sounding  somewhere  in  the  distance 
•  .  .  followed  by  another.  I  startled  the  guards 
by  laughing  when  I  suddenly  realized  that 
those  were  cuckoo  birds  1  was  hearing  .  ,  .  the 
real  thing. 

Soon  my  visa  was  ready  and,  passport  in 
hand,  I  started  off  toward  Budapest.  Hungary 
could  just  as  well  be  parts  of  New  York  or 
Pennsylvania  with  rolling  mountains  and  flat 
plains.  It  was  beautiful  and  I  soon  gathered 
courage.  The  big  diflference  is  in  the  houses 
and  lack  of  cars.  There  are  bus  stops  every 
mile  or  so  along  the  road,  but  hardly  a  car. 
Now  and  then  I  would  pass  a  bus  or  govern- 
ment truck  .  *  .  an  ox  cart  or  horse-drawn  cart. 
As  I  approached  towns  I  had  to  be  careful  of 
groups  of  people  walking. 

About  twenty  miles  inside  the  border  some 
soldiers  guarding  the  road  flagged  me  down  for 
just  a  moment  ,  .  .  the  same  thing  happened 
on  my  way  back  out  of  the  country  so  I  sup- 
pose that  the>  have  all  roads  guarded  to  keep 
people  from  getting  close  to  the  border  unless 
they  have  business  there* 


The  road  was  fine  ,  .  •  about  the  same  as  one 
of  our  small  county  roads  in  New  Ilampshirej, 
so  I  perked  along  at  60-70  most  of  the  way. 
In  the  EuroxDean  tradition  all  of  the  houses 
were  in  village  group.s.  You  rarely  see  a  house 
out  in  the  country  in  much  of  Europe.  Almost 
all  of  the  houses  in  the  villages  faced  small  dirt 
(mud)  roads  of  either  side  of  the  main  high- 
way. No  stores  much,  no  restaurants,  and  noth- 
ing ev^ea  remotely  approaching  a  road-side 
stand  selling  anything. 

As  I  diove  I  ruminated  over  the  self-destruc- 
tive urge  that  liad  bronglit  me  to  Hungary  in 
search  of  HA5AM  Why  not  stay  in  Peterbor- 
ough where  everything  is  completely  familiar? 
Why  ulcerate  myself  venturing  into  something 
as  unknown  as  this?  And  what  will  happen? 
These  people  are  friendly  enough,  I  guess,  but 
they  speak  virtually  no  English  and  not  even 
any  French.  If  I  have  any  problems  it  is  going 
to  be  rough*  And  I'm  sure  to  have  problems 
for  I  have  managed  to  lose  all  but  a  very  old 
address  of  HASAM's.  Janos  is  one  of  our  sub- 
scribers in  Hungary,  so  I  dropped  him  a  letter 
a  few  weeks  back  explaiiu*ng  that  I  would  be 
visiting.  Just  a  few  days  before  my  departure 
Janos  ciUled  me  on  twenty  meters  and  said  he 
was  looking  for  me*  Naturally  I  left  without 
his  address.  Great,  eh?  In  Stuttgart  1  got  an  old 
address  from  a  DXer.  In  Zurich  I  talked  with 
my  home  station  from  IIB9RG  and  got  his  new 
address  .  .  .  and  I  lost  it  almost  immediately. 
In  Geneva  I  forgot  to  lo(jk  in  a  Callbook. 
Hmmm. 

Along  about  five  o'clock  I  arrived  in  Buda- 
pest (Budapesht,  they  pronounce  it)  and 
stopped  at  a  newsstand  to  try  to  buy  a  map 
of  the  city*  My  sign  language  was  successful 
and  the  woman  pointed  at  a  nearby  stationery 
store.  A  few  minutes  later  I  found  the  old 
address,  I  asked  a  woman  at  the  house  for 
Janos  -  .  .  no.  She  called  to  a  fellow  that  was 
just  leaving  and  fortunately  he  knew  enough 
English  so  I  was  able  to  explain  my  problem. 
He  asked  around  .  .  ,  no.  Then  we  tried  the 
phone  book  .  .  .  aha,  two  Emmer  Janos's.  I 
drove  him  to  his  apartment  and  ho  phoned  for 
me  .  .  .  and  found  Janos,  who  gave  him  in- 
structions- After  a  glass  of  wine,  a  look 
through  his  family  album  at  pictures  of  his 
wife  and  children,  and  a  tour  of  his  apartment 
we  left  and  he  directed  me  to  the  Central 
Radio  Club  a  few  blocks  away.  Janos  was 
there  waiting  for  me  and  the  chap,  obviously 
very  pleased  to  be  of  help,  exciised  hims(Of 
and  quickly  walked  off. 

Janos  took  me  in  and  introduced  me  to  the 
half  dozen  or  so  hams  gathered  for  the  regular 
Friday  night  club  meeting.  Fortunately  most 
of  them  spoke  English  quite  well  and  we  had 


a  wonderful  rag  chew.  Also  visiting  that  eve- 
ning was  Fred  DM3RM  from  Eastern  Ger- 
many and  George  W0UXQ.  George  offered  to 
put  me  up  in  his  hotel  room  for  the  night  .  *  * 
apparently  hotel  rooms  are  hard  to  ctjme  by 
here  ,  ,  .  and  I  readih^  agreed,  realizing  that  I 
would  probably  learn  more  about  Hungary 
from  this  veteran  than  anv  other  w^av. 

The  Central  Radio  Club  has  its  owe  club 
building,  complete  with  an  old  army  trans- 
mitter which  looked  like  it  could  put  out  sev- 
eral kilowatts  (shades  of  California).  It  seems 
that  Radio  Club  members  are  al)le  to  get  cast 
off  equipment  from  the  airlines,  busses,  PTT, 
taxis,  police,  etc*  This  is  one  advantage  of 
having  all  the  communications  owned  by  the 
State.  Just  think  what  our  ham  stations  would 
be  like  if  we  could  get  all  the  replaced  gear 
from  all  the  various  users  in  our  count rv!  Say, 
what  does  happen  to  old  broadcast  transmit- 
ters? 

George  and  I  went  to  the  hotel  and  had  din- 
ner about  9  pjn.  George,  being  an  expert  at 
these  matters,  had  no  problem  in  waving  off 
the  girls  who  wanted  to  share  our  meal  (and 
evening)  with  us.  Lucky  for  me  I  was  with 
him  or  else  I  might  ha\e  had  to  endure  the 
company  of  a  beautiful  blond  (English  speat 
ing)  girl  for  the  night. 

DirineL  was  good,  but  expensi\c,  costing 
about  $8  for  the  two  of  us,  wine  included.  The 
hotel  caters  to  foreign  visitors  so  their  prices 
are  ciuite  high  by  Himsarian  standards. 

Our  country,  in  an  attempt  not  to  help  the 
Russians  any  more  than  possible,  has  a  pretty 
tight  embargo  on  electronic  equipment  to 
Russia  and  the  satellite  coim tries.  George  is  a 
salesman  for  Wilcox  and  has  managrtl  to  break 
this  barrier  and  sell  some  of  their  airbourne 
equipment  to  several  of  the  iron  curtain  coun- 
tries. He  was  in  Budapest  for  a  few  days  to 
exhibit  his  equipment  at  the  Budapest  Fair, 

We  talked  until  after  midnight  and  I  gath- 
ered that  he  has  great  hopes  for  increased  un- 
derstanding between  the  east  and  west  and  a 
healthy  growth  of  trade.  It  seems  to  nie  that 
the  U.S.  would  be  verv  clever  to  subsidize  the 
manufacture  of  small  inexpensive  automobiles 
for  sale  at  a  low  price  to  Hungarians,  This 
could  change  their  whole  economv  and^  I  be- 
Keve,  perk  it  up  tremendously-  The  auto  in- 
dustry is  one  of  the  foundations  of  the  U.S. 
economy  ,  ,  ,  it  cntild  be  elsewhere.  Judging 
from  how  hard  the  Hungarians  work  for  their 
extremely  expensive  tv  sets,  I  think  they  would 
work  around  the  clock  for  cars  .  ,  .  gas  to  run 
them  •  .  .  and  it  could  change  everything. 
Typical  American  reaction,  I  suppose. 

We  got  up  early  the  next  morning,  the  usual 
coffee  J  rolls  and  jam  European  breakfast  and 
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then  out  to  the  Faiigroniids.  The  day  was 
rainv  and  dark  .  .  .  bah.  I  wandered  around 
tlie  fair  for  a  while,  looking  for  things  to  snap 
with  my  camera,  but  the  dark  and  rain  didn't 
encourage  the  expenditure  of  much  color  fihii. 
Suddenlv  I  came  on  the  tT.S.  exhibit.  Natiu- 
allv  I  went  in  to  see  what  kind  of  stuff  we  were 
doing  to  sell  the  United  States  to  ihe  Hnn- 
garians.  Tlie  exhibit  was  a  gigantic  garish 
affair  mostly  taken  over  with  big  ads  for  how 
rich  we  arc  ,  .  ,  liundreds  of  pictures  of  our 
big  t\^  sets^  cars,  lavish  homes,  kitchens,  ap- 
pliances, furniture,  I  suppose  that  we  do  have 
a  few  people  that  can  live  like  that,  but  darned 
few  that  I've  met.  They  had  a  SI 000  hi-fi  and 
one  of  those  S250  easy  cliairs  in  the  ''typical" 
living  room  ,  .  .  the  hi-fi  wa^  blasting  out  a 
demo  tape-  One  each  of  tlie  popuhu  brand 
cars  were  h'ned  up  outside  tlvc  exhibit.  They 
even  had  a  ham  station  set  up  .  ,  .  well,  piled 
up^  for  it  was  all  just  thrown  in  a  small  booth 
with  notliiug  hooked  up.  The  poor  Hungarian 
in  charge  of  the  ham  exhibit  knew  absolutely 
notliing  about  the  equipment  and  was  patheti- 
cally eager  to  know  what  it  was  all  for,  how 
much  it  cost,  who  used  it,  etc.,  so  he  could 
answer  the  fair  goers  questions,  I  understand 
that  a  license  had  been  applied  for  and  almost 
came  through,  then  the  Viet  Nam  difficulty 
upset  things.  From  what  I  could  gather  from 
the  peoi^le  at  the  fair  the  U.S*  exhibit  is  one 
that  travels  from  fair  to  fair  with  two  Ameri- 
cans running  the  whole  thing  •  ,  .  one  a  fat 
arrogant  loud  mouthed  cigar  chewer  and  the 
otlier  an  insignificant  mouse  who  was  unable 
to  make  any  decisions*  Feelings  ran  quite  high 
against  them.  Makes  you  proud  to  be  an 
American. 

Not  knowing  the  language  at  all  1  was 
afraid  to  plunge  into  one  of  the  chow  lines  in 
front  of  the  food  stalls.  Perhaps  George  would 
help  me  through  this  hurdle.  Fairly  well 
pooped  I  went  back  and  grabbed  George  at 
about  2  PM  and  we  headed  out  for  lunch.  He 
went  right  by  the  food  booths,  in  spite  of  my 
p kicking  at  his  sleeve.  He  knew  a  better  place 
nearby.  We  passed  people  working  on  big 
plates  of  shish  kabob,  goulash,  and  other  un- 
known but  interesting  dishes.  We  walked  and 
walked  arid  walked,  Hmmm,  here  it  is,  but  it 
is  too  full.  We  went  on  for  another  half  mile 
to  a  restaurant  set  up  for  the  exhibitors  where 
they  had  particularly  poor  but  expensive  food 
for  the  foreigners. 

It  was  late  in  the  afternoon  when  we  got 
back  to  George's  exhibit.  We  found  that 
OKI  MB  Iiad  been  there  while  we  were  gone 
and  would  be  back  in  a  half  bom.  I  was  dis- 
traught at  missing  Bed  a,  the  best  known  OK 
ham  in  the  world,  but  I  was  going  to  be  late 


for   un   appointment   with   another  Hungarian 
ham  in  a  small  town  about  80  miles  away, 

1  bid  George  goodbye  and  thanked  him  for 
making  my  Aisit  to  Budapest  so  educational 
and  entertaining.  I  drove  back  to  the  hotel, 
checked  out  and  asked  for  my  passport.  Oh, 
sorry,  come  back  at  3  FNL  I  said  it  is  now 
4:15  and  1  mil  late,  what  do  you  mean  come 
back  at  3?  Oh,  you  are  lea\ing?  Yes,  may  I 
have  my  passport.  Wait  a  moment  please. 
Finalh,,  after  a  couple  phone  calls,  they  sent 
a  bellhop  with  me  to  the  police  station  several 
blocks  away  and  I  got  my  passport.  Some 
society. 

Since  I  was  a  little  low  on  gas  I  drove  a  few 
blocks  to  wliere  I  had  seen  a  state  owned  gas 
station.  Sorry,  all  the  gas  has  been  sold  out  for 
todav.  Oi,  I  drove  on  to  another  that  I  remem- 
bered  passing  ,  ,  .  long  hue  waiting  there  ,  .  . 
Vm  going  to  be  late,  1  can  see  that  now.  I 
parked  at  the  end  of  the  line  and  walked  up 
to  the  front  to  see  how  much  it  was  and  if  I 
could  buy  enough  with  the  money  I  had  left. 
They  looked  at  me  and  back  at  my  car  and 
somehow  got  through  to  me  that  1  needed 
super  and  all  they  sold  at  this  station  was 
regular  grade.  I  remembered  that  the  \  ^^* 
people  had  explained  that  I  must  use  super 
at  all  costs  in  the  communist  countries^  They 
explained  that  I  would  have  to  get  super  down 
by  the  railroad  station.  OK.  T  drove  back  to 
the  station,  across  the  street  from  my  hotel,  and 
located  the  super  pump  by  the  long  line  wait- 
ing for  it.  It  was  5  PM  by  now  and  I  could  see 
that  I  definitely  was  going  to  be  late  meeting 
Harry  in  Gyor, 

About  a  half  hour  later  I  finally  made  it  to 
the  pump  and  was  ready  to  go  .  -  -  about  50^ 
a  gallon.  I  drove  through  the  center  of  Buda- 
pest, over  a  bridge,  and  found  myself  out  in 
the  country.  I  put  my  foot  down,  hoping  to 
make  the  two  hour  trip  in  I/2  hours  and  arrive 
about  on  time.  There  w^as  little  traffic  ,  .  -  with 
the  least  expensive  cars  costing  about  $5000 
and  salaries  running  about  one  fifth  of  ours  it 
is  easy  to  see  why  there  are  not  many  pri- 
vate! v  owned  cars  vet. 

By  not  slowing  down  too  much  going 
through  towns  I  managed  to  arrive  at  Gyor 
tliree  minutes  early.  HaiTy  was  waiting  for  me 
in  the  appointed  spot. 

We  parked  my  car  and  \\  alkcd  arountl  w  itli 
him  showing  me  the  town*  He  told  me  how  he 
had  been  with  the  freedom  fighters  back  in 
1956  and  as  a  result  would  never  be  able  to 
get  a  ham  license  again.  He  felt  bad  about  the 
loss  of  his  beloved  amateur  radio  and  the  fact 
that  lie  would  ne\  er  be  able  to  leave  llie  com- 
mtmist  coTmtries  or  rise  to  any  important  posi- 
tion, but  philosophically  shrugged  it  off  with 
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the    observation    that    at    least    he    was    ali\'e, 
something  not  maii}'  of  those  involved  could 

sav. 

*■ 

He  and  his  wife  treated  me  to  a  wonderful 
dinner,  then  we  went  out  for  coftee,  back  home 
for  cakes  and  talked  until  1  AXL  They  fixed  up 
the  couch  for  me.  Fortunatelv  I  was  not  far 
enough  to  the  north  to  worry  about  having  to 
entertain  the  wife  after  h'ghts  out.  a  delicate 
problem  which  one  can  stew  over  if  he  has  a 
\ivid  enough  iinagination  and  his  host  has  a 
lovely  enough  wife. 

Up  at  7:30  -  ,,  a  quick  hot  chocolate  ...  a 
warm  goodbve  and  of!  I  go  through  the  con- 
tinning  rain,  A  few  minutes  later  I  arrived  at 
the  border  and,  after  about  15  minutes  of 
paperwork  and  a  careful  inspection  of  the  car 
I  was  breathing  sighs  of  relief  as  I  entered 
Austria. 

Now  that  V\e  beeti  there  I  wouldn't  hesi- 
tate to  go  back.  The  people  were  universally 
friendly  ,  ,  .  those  girls  in  the  hotel  might  have 
been  friendly  too.  But  next  time  I  want  to  get 
there  when  the  sun  is  out  and  bring  back  color 
slides  of  lovely  Budapest  to  show  you  at  clubs 
and  hamfests.  If  you  run  into  any  of  the  HAS 
gang  please  sa\  hello  for  me. 

.  .  .  W2NSD/1 
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The  Compactron 
Two  Meter  Transmitting  Converter 


The  success  of  tlie  six  meter  crv'stal-VFO 
transn utter  described  in  the  April  1965  73 
suggested  that  the  sajne  type  of  system  might 
be  very  useful  of  two.  So  I  built  one  using 
Compactron  tubes  to  go  with  the  six  meter 
exciter.  It  has  worked  very  well.  The  bloclc 
diagram.  Fig.  1,  shows  how  it  works.  The  left 
section  is  the  exciter  from  the  six  meter  rig. 
The  next  part  is  the  heterodyne  mixer  to  two 
meters.  Then  comes  a  5763  buffer  amplifier 
and  a  final  7984  Compactron  with  the  modu- 
lator from  the  six  meter  rig, 

A  description  of  the  converter  circuit 

Fig,  2  is  the  schematic  diagram  of  the  ex- 
citer. The  first  triode  section  of  the  6AF11  is 
used  as  a  47  me  crystal  oscilhitor.  Regeneration 
is  used  to  increase  the  output,  the  ease  of 
starting,  flatten  the  power-output  curve  on  the 
capacitor  and  make  the  circuit  less  crilicaL 

The  output  of  the  oscillator  is  fed  to  a 
doubler  which  is  the  other  triode  section  of 
the  6AF11.  The  94  mc  output  of  the  doubler 
is  fed  to  the  control  grid  of  the  pentode  sec- 
tion of  the  6AF1 1. 

The  50  mc  output  from  the  six  meter  exciter 
is  fed  to  the  screen  grid  of  the  pentode  mixer. 
This  is  screen  giid  modulation.  Note  the  50 
mc  link-coupled  tuned  circuit  L5-C3  which 
couples  the  six  meter  rf  to  the  tube. 


The  pentode  mixer  plate  is  tuned  to  144  mc- 
Output  fiom  this  mixer  will  burn  out  a  number 
48  pilot  lamp  (120  mw)  if  the  plate  voltages 
are  pushed  a  little.  However,  I  wanted  a  stable 
signal  so  used  onl)  80  volts  on  the  oscillators 
and  added  an  extra  stage  of  ampliRcation  to 
increase  the  drive  to  the  finah 


6AFn 


I     5763 


7984      I 


Fig.   1.  Block  diagram  of  the  (wo  meter  VFO 
rig.  See  test  for  explanation. 


The  power  amplifier 

Now  that  1  had  a  stable  low-level  two  meter 
signal,  I  began  looking  for  a  good  Compactron 
power  amplifier.  The  TV  hoiizontal  output 
tubes  were  tried  first,  but  handled  very  poorly 
at  VHF.  That  came  as  no  surprise  since  they're 
designed  for  15,75  kc.  not  144  mc. 
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Fig.  2    Mixer  portion  of  the  two  meter  converter. 
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Fig.  3.  Amplifier  for  two  meters.  Don't  forget  shielding  and  other  good  VHF  layout. 


But  a  little  bit  of  looking  turned  up  the  Gen- 
eral Electric  7984  Compaction  designed  for 
mobile  and  fixed  communications  transmitters. 
It  is  capable  of  delivering  a  power  output  of 
46  watts  at  175  mc!  There  is  a  slight  hitch, 
tliough.  It  can  remain  slight  depending  tni  \  our 
attitude  toward  $5  tubes  and  liow  long  yon 
expect  them  to  last.  The  rating  is  for  IMS. 
That  means  Iiiteimittant  Mobile  Service,  That 
is  an  application  where  the  design  factors  of 
light  weight,  minimum  size  and  ^^exceedingly 
high  power  output"  are  the  priniarv  require- 
ments even  though  the  average  life  expect- 
ancy of  the  tube  may  be  reduced. 

Please  note  that  I  am  not  recommending  46 
watts  out  all  the  time— unless  von  want  to  bnv 
a  new  tube  eveiy  so  often,  1  have  lit  a  60  w^att 
bulb  to  full  brilliance  on  two,  but  normally  run 
it  on  the  air  at  a  modest  60  or  7t)  watts  input. 
It  really  lights  a  25  watt  bulb,  giving  about 
30  to  35  watts  out- 

The  manufacturer  also  published  ICAS  rat- 
ings. They  suggest  a  56  watt  maximum  iriput. 
So  take  your  choice.  The  whole  idea  of  a  vari- 
able  tube  life  based  on  power  input  is  very 
interest  ir»g. 

So  much  for  input.  The  7984  has  the  12  pin 
Com  pact  run  base.  Comparing  it  to  the  6146, 
the  lack  of  a  phenolic  base  on  the  7984  allows 
half  inch  shorter  leads.  The  larger  diameter 
also  means  greater  spacing  when  needed  and 
more  connections  per  element.  In  Fig.  3  you 
can  see  the  many  connections  to  each  one.  It 
makes  a  big  difFerenee  on  two.  The  spacing 
between  grid  and  plate  pins  is  enough  to  per- 
mit high  power  without  anv  need  for  neutrali- 
zation at  all.  Incidentallv,  the  tube  has  a  12  to 
14  volt  filament. 

Tlie  amplifier  circuit 

Fig.  3  shows  the  amplifier  circuitry.  Note 
tliat  the  first  stage  is  a  3763  hnller.  The  reastm 
for  this  was  explained  before.  This  stage  runs 


very  cool,  but  makes  it  possible  to  have  a  real 
stable  signal-  The  extra  tuned  circuits  help 
keep  down  the  TVl^  too. 

The  final  stage  is  the  7984  power  amplifier. 
Even  though  this  tube,  like  more  high  gain 
beam  power  tubes,  has  a  ver>'  high  input  ca- 
pacitance, I  was  able  to  use  a  parallel  tuned 
tank  and  still  get  excellent  efficiency.  Drive  is 
about  two  or  three  mils  through  the  15  k  grid 
resistor*  Input  to  the  7984  is  about  150  to  175 
ma  at  450  volts.  Td  advise  you  to  use  a  lower 
voltage  for  tuning  up. 

The  modulator  uses  two  6L6GC*s  and  was 
described  with  the  six  jneter  rig. 

On  the  air  tests 

With  a  dummy  loud,  tuned  diode  detector, 
transistor  audio  amplifier  and  well  padded 
eai phones,  1  Tstened  to  the  modulation.  It 
sounded  good,  so  I  put  it  on  the  air.  This  was 
m\  first  experience  with  a  two  meter  variable 
frequency  transmitter.  It's  quite  different  from 
be:ng  crystal  controlled-  Even  though  two 
meters  isn't  a  'listen  oidy  on  or  near  yoiu-  own 
frequency"  band,  it  was  fun  to  move  around. 
I  will  also  admit  to  more  and  more  thoughts 
of  six  and  two  meter  SSB  and  to  the  fact  tliat 
this  mixer  can  easily  be  adapted  to  sideband. 
Who  knows  what  the  future  will  bring? 


COIL  TABLE 

LI.  7  lurns,   16  tpi,  Vi  in.  dia. 

L2:  5   turns  #23,  ins.  inside  LI 

LS:  4  turn!?,  S  tpi,   J/i   in-  dia. 

L4:  2  turn  link  in  L5 

L5:  7   itirn.s   16  Ipi.      j    in*   dia. 

L6:  2   lurny  #12,   14    in.  OD,   </.  in 

L7i  2  turn  link  ntjif  cold  etiil  L6 

L8"  2   turn  link  over  L9 

Lw  2   luitts  %   m.  €Opi}rr  i-ican.   7.  16  wide^    I   In.  l(*ng 

LIO;  i   lums  copper  slriiii  similar   to   L¥ 

LII  :  2    lurn    link  over   HO 

LI2:  Z*/i   lurn^  copper  strap 

LL^:  1*6   turns  copper  strap 

LI4:  2  tumli  nk 
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Why  Use  Fuses? 
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Many  existing  amateur  transmitters  use  the 
common  plug  fuse  to  protect  heavy  load  cir- 
ciuts.  While  these  fuses  do  an  excellent  Job  of 
circuit  protection,  there  is  always  the  problem 
of  replacement.  In  transmitters  prone  to  blow 
fuses  as  a  result  of  minor  maladjustment  or 
other  recurring  conditions,  fuse  replacement  is 
both  costlv  and  troublesome*  While  it  is  easv 
to  install  a  higher  current  fuse,  this  is  a 
dangerous  business.  Increasing  the  rating  of 
the  fuse  above  the  manufacturer's  recommend- 
ation may  result  in  tlie  loss  of  protection 
against  other  types  of  equipment  failure. 


"I 


One  answer  to  tlif  fuse  replacement  prob- 
lem is  a  circuit  breaker  that  screws  directly 
into  an  existing  fuse  socket.  The  photograph 
shows  one  of  these  widely  available  thermal- 
trip  imits.  The  circuit  breaker  shown  is  a 
Sears,  Roebuck  and  Company  "Circuit  Saver," 
These  convenient  little  gadgets  are  available 
in  13,  20  and  30  ampere  ratings  and  sell  for 
a  bit  less  than  a  dollan  These  compact  circuit 
breakers  have  a  thermal  element  \^hich  opens 
the  circuit  in  the  event  of  overload,  When 
tiipped^  the  reset  button  located  on  the  top 
of  the  assembly  pops  out,  exposing  the  red 
shank  of  the  button.  To  reset,  you  simply  de- 
press the  butlun. 


For  new  construction,  consider  the  use  of 
panel  mounted  circuit  breakers  instead  of 
fuses,  A  wide  variety  of  magnetic  and  thermal- 
magnetic  circuit  is  available  for  power  distri- 
bution applications.  The  other  photographs 
show  one  of  the  available  types  mounted  on  a 
panel  This  paiticular  unit  is  a  Bulldog  '*Push- 
matic"  circuit  breaker.  You  simply  push  the 
exposed  button  to  close  llie  breaker  and  push 
it  again  to  open  the  circuit  or  to  reset  after  an 
overload. 

These  distribution  panel  circuit  breakers  are 
made  by  several  manufacturers  and  are  widely 
available  in  various  ratings  with  15  and  20 
ampere  units  being  the  most  popular.  Cost 
\'aries  wth  manufacture  but  averages  a  little 
over  two  dollars  for  the  single  pole  units. 
Wlien  you  select  one  of  tliese  circuit  breakers, 
consider  the  mounting  facilities  which  vaiy 
with  manufacture.  Many  of  these  unite  have 
specialized  mounting  arrangements  to  suit 
available  power  distribution  circuit  breaker 
p^uiels.  Select  a  type  that  is  readily  adaptable 
to  panel  mounting.  The  "Pushmatic"  unit 
shown  required  drilling  and  tapping  of  four 
mounting  holes  in  the  breaker  front  plate- 
Go  modem,  Circtiit  protection  provided  by 
circuit  breakers  is,  for  many  applications,  su- 
perior to  that  provided  by  fuses,  and  from  a 
standpnitit  of  operating  convenience  and  safe- 
ty, the  circuit  Ineaker  is  far  superior, 
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HIGH  QUALITY  VHP  TRANSCEIVERS 


THAT  ANYONE  CAN  AFFORD 


The  /l^t/SR-42  &  SR-46  by  Hallicrafters 


The  SR'42,  a  two  meter  VHF  transceiver^   has  many  of  the 
advantages   and    features   of    more    expensive    units.   Yet   costs   only 
$T  89.95.  Efficient  filters  and   selected   Injection  frequencies  make 
both  the  SR'42   and  the  SR*46  {Hallicrafters'  six  meter  transceiver) 
virtually  immune  to  FM  and  TV  interference. 
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And  the  best  place  to  buy:  HENRY  RADIO (siitmtj 

PHONE,  WRITE  OR  VISIT  FOR  INFORMATION  ON  THIS  OR  ANY  OTHER   EQUIPMENT 

6%   FINANCE  CHARGE  •    10%    DOWN  OR  TRADE-IN  DOWN 
•   NO  FINANCE  CHARGE  IF  PAID  IN  90  DAYS   •  GOOD 
RECONDITIONED  APPARATUS.   Nearly  all   mokes  and   models. 
Big  savings!   15  day  trial  —  90  day  warranty.  90  day  full 
trade  back   on   new  apparatus.  Write  for  bulletin. 

CALL  DtRECT  .   .  .   USE  AKEA  CODE 

Butler  1,  Missouri  816  679-3127 

11240  W.Olympic,  Los  Angeles,  Calif.  213  477-6701 
931  N.  Euclid,  Anaheim,  Calif.  714  772-9200 

431  E.  Green  St.,  Pasadena,  Calif.         213  684-0861 
6116  N.  27th  Ave.,  Phoenix,  Ariz.       602  AM  4-3895 


"WoWc/s  Largest  Distributors  of  Short   Wove  Receivers^^ 
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Writing  for  73 


Perhaps  youVe  noticed  that  for  some  ob- 
scure reason  till  of  the  top  waiters  in  tlie  ham 
radio  field  seem  to  be  writing  for  73*  This 
isn't  just  chance,  by  a  long  shot.  These  fellows 
know  what  they  are  doing*  Let  me  unobscure 
the  situation  for  \  oiu 

YouVe  just  built  up  something  that  you're 
proud  of  and  the  local  hams  are  bugging  you 
to  write  it  up.  Well,  tliis  turns  out  to  be  a  lot 
of  work  you  find,  as  you  try  to  get  one  of 
the  chaps  wlio  pushed  you  into  helping  with 
the  pictures  that  seem  to  come  out  an  in- 
distinguishable blur  witli  your  Ijistamatic  or 
old  Polaroid.  You  thumb  through  the  maga- 
zines to  flTul  out  how  to  %vrite  such  common 
items  as  rf,  ac,  CW,  etc.  Funny  you  never 
noticed  that  different  magazines  have  differ- 
ent   ways    of    printing    these    abbre\iations. 

Perhaps  you\  e  taken  the  time  to  wTite  to 
me  for  insboictions  on  preparing  articles  for 
73.  In  tliis  case  >oii  \^ill  already  know  that 
I  prefer  to  have  articles  typed  double  spaced 
(which  leaves  ine  room  for  corrections)  on 
8J2  X  11  paper  with  generous  margins.  Four 
of  these  pages  is  about  equal  to  one  in  73, 
in  case  >ou  want  to  make  a  rough  estimate 
of  the  length  of  your  article-  Articles  should 
be  two  or  three  pages  long  for  best  reader- 
ship, including  the  pictures  and  diagiams. 
The  better  the  pichires  tlie  better  the  arti- 
cle. We  ha\  e  all  diagrams  drafted  so  all  wc 
need  is  a  good  pejicil  drawing  .  .  ,  but  please 
check  and  recheck  it  for  accuracy.  Put  all 
parts  values  on  the  schematic  ratlier  than  a 
lf)iig  parts  list,  Tlie  R2  stuff  is  OK  for  dis- 
cussing the  operation  of  tlie  ciicuit^  but  it 
raises  the  devil  when  you  are  trying  to  build. 

Now,  youVe  got  the  article  written^  the 
photos  taken  anil  the  diagram  checked.  You 
nia\!>e  even  have  a  parts  layout.  Where  do 


you  send  the  article?  How  about  QST?  Well 
you're  up  against  some  problems  with  them. 
First  cjf  all  they  do  not  pay  one  cent  for 
articles  .  .  .  you  are  doing  it  for  the  good  of 
amateur  radio  (and  helping  them  earn  over 
a  million  dollars  a  year).  Secondly,  quite  a 
few  fellows  get  a  bit  upset  over  their  aiticles 
being  rewritten  and  severely  edited.  Then 
there  is  the  prestige  of  being  ]>ublished  in 
QST  to  consider.  More  fellows  will  see  it  than 
in  the  other  magazines,  no  question  about 
that.  Since  they  only  publish  one  luilf  to  one 
thii'd  tlie  number  of  articles  that  73  does  each 
montli  and  a  goodly  portion  of  tliose  are 
wTitten  by  the  QST  staff,  only  a  veiy  few 
outside  articles  are  ever  published.  Thus,  if 
you  are  one  of  the  chosen  few  you  can  well 
be  proutl  This  pride  tends  to  wear  off  after 
one  or  two  articles  when  the  $50  to  $100 
lost  on  tlie  deal  begins  to  come  to  mind  more 
and  more  frequently. 

Well,  how  about  CQ  .  .  ,  they  pay  for  arti- 
cles? One  of  the  big  bones  of  cotittMition  that 
I  had  with  CQ  when  I  worked  there  was  the 
raw  deal  that  authors  got.  They  frequently 
had  to  wait  from  one  to  three  vears  after 
submitting  articles  before  being  paid.  I  found 
tliat  this  dried  up  aU  of  the  wortliwhile 
authors  and  left  me  with  first-timers  only,  I 
note  from  an  article  in  the  January  issue  of 
CQ  that  they  seem  to  be  in  the  same  predica- 
ment still.  Also,  some  of  our  73  (<>Mtril)utors 
have  written  complaiin'ng  about  not  being 
paid  by  CQ. 

Is  73  anv  better?  Wlieti  T  started  73  1  made 
it  a  firin  policy  that  aff  articles  would  be 
paid  for  on  acceptance.  T  wanted  to  be  sure 
and  get  the  best  articles  submitted  to  73  and, 
recalling  the  fuiious  authors  1  had  to  contend 
with  at  CQ,   despite  m\'  e\er\^  stratagem   to 


get  them  paid,  I  felt  tliat  the  best  way  to  do 
this  was  to  pay  off  with  the  highest  price 
the  fa^stest  The  svsteiri  worked.  Few  articles 
take  more  flian  a  month  to  be  read  and  either 
returned  or  paid  for.  Now  and  then  I  get 
further  behind  or  I  am  on  tenterhooks  about 
some  article  and  I  let  it  a>me  to  the  top  a 
few  times  before  making  a  final  decision,  I 
pay  from  $15  to  $25  per  73  page,  depeiuhug 
upon  the  importance  of  the  article,  the  weath- 
er, how  good  the  pictures  are,  and  other 
vague  factors,  Witl:^  but  one  or  two  small 
exceptions  where  I  goofed  all  articles  that 
have  appeared  in  73  have  been  paid  for  con- 
siderably before  publication. 

It  is  only  fair  to  explain  that  T  am  up  to 
here  iii  articles  rietht  now,  liaving  almost  a  full 
years  worth  mi  hand  in  xarioos  stages  of  prep- 
para  tion  for  publication.  This  means  that  I 
am  being  particularly  selective  tliese  days, 
Befc)re  you  plunge  into  the  preparation  of  an 
article  you  should  consider  the  vard  stick  I 
use  in  making  ni\  decisions.  The  first  test  is 
whether  tlie  article  will  be  of  interest  to  the 
great  bulk  of  oui'  readers.  A  modification  of 
the  Superbandbangcr  III  for  a  product  detec- 
tor is  not  a  thriller*  Modifications  of  onlv  the 
most  popular  equipments  are  of  interest. 
Almost  any  construction  article  will  be  of  in- 
terest if  it  is  ham  gear,  Simph*fied  technical 
articles,  DXpeditions,  transistorized  equipment, 
are  all  looked  on  with  great  fav^or.  Humor  is 
usually  not  too  funny,  unfortunately,  and 
should  be  submitted  to  QST,  wiiich  seems  to 
have  the  current  corner  on  tlie  market  for 
!m funny  humor.  Modifications  of  eqmpment 
will  do  best  witli  CQ.  They  will  probabh^ 
accept  your  humorous  article  if  QST  rejects 
it.  Poems?  not  unless  they  are  exceptionally 
good.  I  know  poetry  pretty  well  and  will  not 
accept  an\thing  but  the  best*  Crosswords? 
Only  if  they  are  professional  in  construction* 
Cartoons?  Yes,  if  they  are  really  fumiy.  WeVe 
done  pretty  well  by  you  cartoonwise  and  I 
intend  to  keep  it  up. 

Once  youVe  been  paid  for  your  article  you 
can  expect  to  get  some  galley  proofs  of  it  in 
a  few  weeks  or  montlis.  Next  youll  get  page 
proofs  for  final  checking,  Tliese  are  for  cor- 
recting typographical  errors,  not  for  last 
mimite  thoughts  or  changes,  unless  you  want 
to  send  along  a  check  to  cover  the  luibelievably 
high  costs  of  such  nonsense.  Get  the  aiiicle 
right  the  first  time  •  .  ,  then  well  both  work  to 
keep  it  right. 

And  if  your  article  does  get  rejected  take 
heart,  about  30%  of  our  rejects  seem  to  tmn 
up  in  tlie  other  magazines,  so  you  still  may 
get  published.  .  -  -  W2NSD 


THE  HEAVILY  OVERCROWDED  BANDS  with  which  to- 
clay's  amateur  is  confronted  has  brought  about  the 
development  of  two  highly  specialized  audio  filters 
by  the  Selectronix  Company.  The  characteristics  of 
these  filters  have  set  new  industrial  standards  in 
several  respects: 

*  Skirt  of  transition   band   cut  off  from   5  to   60 

db  is  literally  five  times  sharper  than  the  BEST  me- 
chanical or  crystal  filters  in  the  amateur  radio  field 
today! 

*  Insertion  loss  is  only  3  db. 

*The  simple  "speaker  or  phone  line"  hook-up  has 
never  before  been  part  of  a  previous  high  perform- 
ance fitter  system. 

ONE  OF  THESE  FITERS  has  been  designed  strictly 
for  CW  purposes— model  CLF  40L  The  other  is  for 
SSB— model  SLF40h  Both  have  bandwidths  chosen 
to  be  optimum  UNDER  QRM  CONDITIONS:  200  cps 
and  1500  cps  respectively.*  An  'Mn-Ouf  switch^  on 
the  panel  enables  by^pass  of  the  Selectronix  filter 
when  desired. 

WITHIN  TEN  DAYS  after  the  purchase  of  any  Selec- 
tronix product,  you  may  return  it  via  parcel  post 
and  receive  full  refund  of  the  purchase  price.  This 
offer  enables  you  to  try  our  filters  with  complete 
confidence. 

WE  HOPE  you  wiff  enjoy  the  absolute  ultimate  in 
selectivity  devices  the   next   time  QRM   annoys  you, 

CLF-401  $39,50  plus  $200  postage  and  handling 
SLF-401  ,.$39.50  plus  |2.00  postage  and  handling 


Write  for  more  information  or  order  direct. 


SELECTRONIX 
COMPANY 


1951   Seiby  Avenue 


Los  Angelesi 


rnia  90021 


*  Mrasiirtd  frDm   atdio  roll  oR  of  most  receivers  of  200  cyeln. 


F.  D.  Whitmore,  W2AAA 
223  W.  Holly  Ave 
Pitmon,  N.  J. 


Catching  Up  With  The  Past^No.  2 


A  Gold  Award  SOS 


Today,  DXpeditions  sail,  fly,  and  drive  to 
remote  areas  of  the  Earth,  All  seek  to  open 
new  countries  or  zones  to  the  "gang*\  Great 
experiences  surround  these  adventures:  some 
thrining;  others,  hazardous.  None,  however, 
brought  more  thrills  to  an  Amateur  than  the 
expedition  that  left  the  United  States  thirty- 
t^vo  years  ago  for  a  voyage  beneath  the  Arctic 
ice  and  under  the  North  Pole, 

Conqueror  of  the  Aictic  both  afoot  and  by 
air,  Sir  Hubert  Wilkin s,  the  Australian  explor- 
er, headed  a  scientific  expedition  in  1931  es- 
pecially equipped  to  study  the  polar  sea  from 
a  submarine.  The  route  picked  extended  from 
Spitzbergen,  Norway,  passing  under  the  North 
Pole  to  the  Bering  Straits,  By  leaving  Spitz- 
bergeti  about  July  1st,  the  Scientists  hoped  to 
reach  a  point  near  Alaska  around  mid- August 
before  freezing  started  again.  Their  itinerary 
allowed  42  days  for  the  2100  mile  trip. 

The  Expedition 
The  Arctic  had  been  crossed  only  twice  be- 
fore—by airplane  and  airship.  Captain  Sir  Hu- 
bert Wilkin s  made  one  of  these  daring  flights 


The  Nautilus  soiling  out  of  New  York  harbor 
under  Naval  escort  for  Provincetown,  Massa- 
chusetts, and  the  start  of  the  Polar  journey. 


just  three  years  before.  In  1928,  he  and  Ben 
Eielson  flew  an  airplane  across  the  unexplored 
Arctic  from  Point  Barrow,  Alaska,  to  Spitz- 
bergen,  Norway,  covering  the  2100-mile  dis- 
tance in  2Dla  hours.  For  that  famous  feat,  Sir 
Hubert  received  a  knighthood  from  King 
George  the  V.  The  flight  still  remained  nn- 
equaUed  at  the  time  of  tlie  Nautilus  expedi- 
tion. 

Sir  Hubert,  a  graduate  electrical  engineer, 
served  as  a  Captain  with  the  Australian  forces 
in  World  War  L  He  included  in  his  adven- 
turous career;  war  correspondent,  moving  pic- 
ture iiliotographer,  aviator,  and  polar  explor- 
er. The  master  of  the  Nautilus,  Lt,  Comdr, 
Sloan  Danenhower,  servetl  many  years  in  the 
United  States  submarine  seivice,  and  inher- 
ited the  lure  of  the  polar  regions  from  his 
father,  (Jolm  W.  Danenhower,  also  a  sub- 
marine officer  by  profession,  survived  the  trag- 
ic Jeannette  expedition  to  tiie  Arctic  fifty  years 
earlier,)  Dr.  H,  U,  S\erdrup  of  Norway  sailed 
with  the  Expedition  as  Chief  Scientist  He 
previously  spent  seven  years  in  polar  work, 
and  accompanied  Roald  Amundsen  as  chief 
of  scientific  staff  on  the  famous  Maud  expedi- 
tion to  the  Arctic,  Backing  the  Wilkins  ex- 
pedition were:  American  Geographical  Society, 
Carnegie  Institution  of  Washington,  Cleveland 
Museum  of  Natural  History,  Det  Geofysicke 
Institute  of  Nor\vay,  and  tlie  Woods  Hole 
Oceanographic  Institution. 

The  Scientists  plamied  to  conduct  wireless 
telegraphy  experiments  in  the  Earth's  flattened 
surface  at  the  Pole,  and  experiment  with  voice 
transmission  from  the  point  on  the  flattened 
surface  closest  to  the  center  of  the  Earth. 
While  at  the  North  Pole,  they  intended  also 
to  weigh  the  Earth  and  determine  tlie  geo- 
logical   content    of    the    Earth's    crust.    And 
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•  Two  superbly  linear  3-400  Z  zero  bias  triodes 

•  High  efficiency  silver  plated  tank  coil 
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•  Step-start  relay  system 

•  Ultra  heavy  duty  power  supply  with 
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The  route  followed  by  the  Nautilus  from 
Provincetown,  Massachusetts,  The  cross 
marks  the  spot  where  W3AJZ  sent  the  SOS. 
The  dotted  line  charts  the  1000  mile  tow  by 
the  United  States  battleship,  Wyoming,  to  a 
point  neor  Queenstown,   Ireland. 

througliout  the  whole  trip,  they  expected  to 
study  the  animal  and  plant  life,  water  cur- 
rents, magnetic  variation  and  intensity,  and 
to  note  the  formation  and  disiiitegration  of  the 
ice  masses  ahove  and  below  the  surface  of  the 
polar  waters. 

One  of  tlie  major  aims  of  tlie  expedition 
sought  to  prove  that  submersi]>les  could  open 
up  and  bring  development  to  the  Hudson  Bay 
district,  and  transport  North  American  prod- 
ucts to  Europe  cheaper  by  way  of  the  Arctic. 
To  prove  the  feasil>ility  of  such  a  scheme,  they 
arranged  to  keep  an  accurate  record  of  the 
influence  of  low  temperature  on  the  operation 
of  the  submarine,  the  batteries,  and  the  en- 
gines. During  the  last  half  of  the  voyage.  Sir 
Hubert  hi  tended  to  explore  his  pet  project- 
long-range  weather  prediction— artd  determine 
the  possibilities  for  setting  up  a  weather  sta- 
tion on  the  drifting  ice  somewhere  between 
Alaska  and  the  North  Pole, 

The  Nautilus  carried  enough  fuel  to  travel 
over  7000  miles  on  the  surface.  Plans,  how- 
ever, called  for  the  "floating  laboratory"  to 
spend  most  of  the  time  moving  at  3  knots 
under  the  sea.  At  this  speed  the  submarine 
could  operate  40  hours  and  travel  125  miles 
on  one  charge  of  the  batteries.  Nevertheless, 
the  explorers  planned  to  limit  travel  to  only 
50  miles  a  day.  By  staying  submerged  16  hours 
and  surfacing  in  the  leads  of  open  water  for 
eight  to  charge  the  batteries,  the  Scientists 
allowed  themselves  plenty  of  time  for  scien- 
tific investigation  as  the\'  criss-crossed  about 
the  Arctic  under  the  ice.  Based  on  Sir  Hubert's 
knowledge  of  the  Arctic,  they  expected  to  find 
the  ribbons  of  ppen  water  spaced  about  twen- 
ty-five miles  apart.  If  in  doubt  at  any  time 
about  llie  location  of  the  next  lead,  they  could 
push  a  helium-filled  balloon  out  the  conning 
tower  to  explore.  The  balloon  carried  a  cam- 
era  and    a   compass.    Each   picture    taken    in- 


augment  those 
extra  foresight 
the  whole  ex- 


cluded a  view  of  the  compass  too.  With  eveiT 
photograph  referencing  the  direction,  the  ex- 
plorers could  easily  determine  the  best  way 
to  proceed. 

A  six-months  supply   of  ordiiiary   ship's   ra- 
tions and  a  year's  supply  tvf  emergency  rations 
stocked   die  submariners   larder.    If  necessary, 
hunting    in    local    waters    with    tlie    rifles    and 
shotguns   carried   along  could 
provisions   considerably.    Such 
reflected   the  planning  behind 
pedition. 

The  Submarine 

Renamed  Nan  til  ns  in  honor  of  the  submers- 
ible in  Jules  Verne's  novel,  "Twenty  Leagues 
Under  the  Sea',  the  converted  U.S.  World 
War  I  submarine  left  Provincetown,  Mass., 
June  4th  manned  by  an  American  crew.  All 
possessed  years  of  submarine  dut\.  However, 
httle  about  the  converted  Nautilus  reflected 
the  fighting  submersibles  on  which  they 
trained.  She  looked  dilferent  both  inside  and 
out.  Surfaced,  she  resembled  a  fat  cigar  float- 
ing in  die  water  half  submerged. 

Ray  Meyers,  the  radio  operator,  stood  watch 
at  the  radio  gear  installed  in  the  converted 
torpedo  room  behind  plugged  torpedo  tubes. 
Rav's  radio  activities  dated  from  1910,  Former- 
ly  2M1  and  at  the  time  of  the  Nautilus  voyage, 
W3AJZ,  Ray  worked  as  a  commercial  OE)erator 
from  1910  until  1912;  served  in  the  Navv 
as  Electrician,  Electrician-radio,  and  Radio- 
man from  1914  'til  1930;  and  held  tlie  Chief 
Engineer  post  at  broadcast  station  \\T)EL  in 
Wilmington,  Delaw^are,  from  1930  until  1931* 
Recommended  very  highly  to  thr  recruiters 
for  the  Trans-Arctic  Submarine  Expedition,  he 
signed  on  the  Nautilus  for  the  polar  trip* 

The  Navy's  0-12  submarine— bnjlt  in  1918 
by  the  Lake  Torpedo  Boat  Company  in  Bridge- 
port, Connecticut,  and  costing  over  $1,000,- 
000— lay  nisting  in  the  back  channel  at  the 
Philadelphia  Na\^^  Yard  slated  for  scrapping 
under  the  London  Naval  Treaty.  WTien  ap- 
proached about  the  Arctic  expedition,  the  Sec- 
retary  of  the  Navy  turned  the  sub  over  to  the 
U.S.  Shipping  Boiud  who  chartered  her  for 
five  years  at  a  dollar  a  year  to  Lake  and  Dan  en - 
hower,  Inc->  of  Bridgeport ^  Connecticut.  This 
firm  redesigned  the  undersea  crait  lor  the  Arc- 
He  expedition. 

The  charter  restricted  the  submarine  for 
use  in  scientific  research  and  reciuired  even- 
tual scrapping  in  accordance  with  the  dis- 
armament pact.  Lake  and  Danenhowar,  Inc., 
signed  tlie  charter  tlien  subcharted  the  0-12 
to  th e  Tr a n  s- Arctic  S u bm a r i n e  Expedition, 
Lie,  headed  by  Captain  Sir  Hubert  Wilkins. 
With  his  desire  for  a  sid>niarine  now  fulfilled, 


Sir  Hubert  gatliered  together  a  group  of  scien- 
tists for  the  vo\age  across  the  top  of  the 
World, 

The  radio  shack  shiucd  the  converted  tor- 
pedo room  with  a  diving  compartment,  an  air- 
lock for  holding  sea  water  out  while  divers 
left  or  reentered  the  submarine,  and  the  scien- 
tific laboratorv.  Underneath  Ia\'  the  Diesel 
fuel-oil  tanks,  and  the  lead-hiied  tanks  con- 
taining distilled  water  for  the  Exide  batteries. 
Beyond  midship  and  just  aft  of  the  galle\%  two 
500  BHP  Busch-Sulzer-Diesel  engines  powered 
the  twin-screw  Nan  til  us  and  turned  two  200 
HP  Diehl  electric  motors  in  the  next  corn- 
partment,  M  lien  the  sub  operated  on  the  sur- 
face, the  el(  ctric  motors  became  generators 
and  charged  two  60  cell  banks  of  batteries. 
Each  cell  weighed  1000  pounds.  Under  sub- 
merged conditions,  battery-powder  turaed  the 
motors  and  propelled  the  submarine.  Half  the 
batteries  lay  below  the  living  quarters  in  the 
compartment  behind  the  converted  toipedo 
room.  The  otlier  60  cell  group  filled  the  com- 
partment under  the  galley.  Between  tlie  living 
quarters  and  the  gall(^  nestled  the  central 
control  compartment  iilled  with  a  maze  of 
valves^  gauges,  wheels  and  recording  instru- 
ments. 

Besides  driving  the  submarine  during  under- 
water maneuvers^  the  5000-ampere/hour  stor- 
age batteries  energized  a  440-volt  motor  gen- 
erator set  to  supply  ac  filament  and  dc  plate 
power  to  the  transniitting  equipment,  and  sup- 
plied the  submariners  electric-e(| nipped  galley 
and  other  services.  The  Nautilus  carried  two 
radio  transmitters.  For  the  main  work,  an  RCA 
500  watt  band-changing  set  with  849*s  in  the 
final  operated  either  CW  or  AM  from  450  kc 
to  18  mc.  The  other,  a  50-watt  I^adiomarine 
life-boat  rig,  sei-ved  as  an  auxiliary  on  600 
meters.  Messages  to  the  Nautilus  came  in  over 
a  Xavy  1420C  receiver.  Except  during  the 
periods  set  aside  for  hamming,  the  submarine 
communicated  under  the  commercial  caJl 
WSEA. 

Special  Safety  Devices 
Thirty-eight  new  devices  equipped  the  Nau- 
tiltis  for  the  journey  under  the  polar  ice  cap, 
A  number  of  them  appeared  topside.  However, 
an  outiigged  superstructure  enclosing  the  main 
deck,  hid  them  from  view  until  they  performed 
their  functions.  When  used,  they  emerged  into 
view^  through  the  long  narrow  opening  left 
in  the  top-  Only  WSEA's  loi^g-wire  antenna 
showed  regidarly  above  the  superstmctme, 
and  even  that  disappeared  whenever  the  sub- 
mailne  dived. 

A  standard  periscope  couldn't  survive  among 
the  ice  floes  so  the  Nautilus  carried  an  es- 


pecially designed  one.  Instead  of  sliding  up 
and  downa  in  the  normal  manner,  this  one 
worked  like  a  fackkiiife.  When  struck  by  ice 
or  other  objects,  it  bent  over  and  voided  dam- 
age. Collapsed,  the  periscope  disappenired  from 
sight  between  the  sled  runners. 

The  special  superstructure  enabled  the  Nau- 
tilus to  go  **sledding  vmder  the  ice".  It  looked 
like  a  huge  sled  mounted  up-side-dowTi  with 
tlie  sides  enclosed.  Two  broad  nmners  extend- 
ed  the  length  of  the  175- foot  hull.  Sloping  up- 
ward a  short  distance  from  the  bow  and  stem, 
they  leveled  oil  at  a  height  that  cleared  the 
coiun'ng  towers.  By  operating  the  submarine 
beneath  die  ice  floes  with  a  slight  positive 
buoyancy^  the  sled  runners  pressed  against  the 
jagged  imdersfde  raising  and  lowering  the 
submarine  on  even  keek  as  they  foOowed  die 
rough  bottom  surface.  This  technique  enabled 
the  Nautilus  to  slide  along  under  the  ice  hke 
a  fly  walking  on  a  ceihng. 

Several  of  the  devices  mounted  on  the 
deck  concerned  the  safety  of  the  crew  should 
tlie  Nautilus  get  stuck  under  the  ice.  The 
miique  conning  tower  combined  a  telescopic 
featine  wiUi  an  escape  hatch.  Containing  an 
ice  drill  in  the  top  and  pushed  aloft  by  two 
hydraulic  pistons^  tliis  28-inch-dia meter  con- 
ning tower  could  extend  through  thirteen  feet 
of  ice  at  the  rate  of  one  foot  per  minute,  An 
electric  motor  revolved  the  head  at  6  rpm  and 
the  ice  cutter  at  600.  Set  eccentric  to  tlie  cen- 
ter of  the  tow^er,  tlie  cutter  bored  a  hole 
through  the  ice  slightly  larger  than  the  di- 
ameter of  tlie  conning  tower.  The  13-foot  limi- 
tation satisfied  the  experts'  oi>irncin  that  the 
Arctic  ice  w^ouldn't  measure  o\  er  ten  feet  thick 
dining  the  summer  months. 

No  one  of  course  knew  the  exact  thickness 
of  the  Arctic  ice.  The  Scientists,  therefore,  in- 
tended to  measure  it  constantlv  as  the  sub- 
marine  bumped  along  underneath  tlie  ice  pack. 
A  pneumatically  controlled  trolley  ami  fas- 
tened to  a  hinge  in  the  top  of  the  superstruc- 
ture, moved  up  and  down  as  it  followed  the 
ice  pattern  overhead.  By  comparing  the  read- 
ing of  the  indicator  with  the  submariners  depth 
gauges,  the  Scientists  could  determine  the 
thickness  of  the  ice  overhead.  As  a  precau- 
tion in  case  the  subniaiine  encountered  thicker 
ice  than  expected  and  became  stuck  under  it 
with  run-down  batteries,  two  tubes  wim  drills 
protruded  from  the  deck  above  the  motor 
comparbiient  and  the  eoritrol  room.  By  adding 
extensions,  those  drills  could  bore  tlxrough  120 
feet  of  ice  to  let  Diesel-engine  exhaust  escape 
and  fresh  air  for  the  engines  and  crew  enter. 
This  feature  enabled  the  Diesel  engines  to  mn 
even  though  the  submarine  lay  under  water, 
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Five  hundred  miles  from  the  North  Pole,  the 
silhouetted  Nautitus  prepares  to  dive  under 
the  ice  floes  in  the  Arctic  Ocean. 

and  recharge  the  batteries  for  another  lap  of 
the  voyage. 

Another  safety  feature  built  into  the  Nau- 
tilus protected  the  submarine  from  head-on 
collisions  with  solid  ice  when  running  below 
the  surface.  It  consisted  of  a  collapsible  bos- 
sprit.  Sticking  out  ahead  of  the  submarine 
twelve  feet,  this  ram  acted  like  a  bumper  and 
absorbed  all  shocks  %vithin  its  penumatic  pis- 
ton.  The  bowsprit  also  doubled  as  a  lamp  post 
for  a  special  5000- watt  ^\^estinghouse  imder- 
water  lamp. 

But  these  special  safety  devices  only  oper- 
ated during  specific  situations.  Over  most  of 
the  voyage*  the  ultimate  safety  of  the  Nautilus 
and  her  crew  depended  upon  the  communi- 
cation equipment  and  the  radio  operator-  Two 
antennas  connected  the  Nautilus  with  the 
outside  world •  One^  a  fixed  loop,  lay  hidden 
below  the  superstructure.  It  rose  through  tihe 
deck  above  tlie  radio  shack^  ran  forward  to  the 
bow,  aft  under  the  superstructure,  then  back 
along  the  hull  to  the  radio  room.  The  second 
antenna,  a  long-wire^  extended  above  the 
superstructure  supported  between  two  **V" 
shaped  masts.  This  antenna  worked  only  when 
the  submarine  sailed  on  the  surface*  During 
underwater  operation,  the  *"¥"  masts  lowered 
to  the  deck  inside  the  shelter  of  the  enclosure* 
Over  these  two  antennas  W3AJZ  handled  the 
Nautilus'  communications  and  worked  hams  in 
his  spare  time* 

The  Voyage 

Puslied  by  her  twin  screws  encased  in  ice 
guards,  the  Nautilus  plowed  steadily  into  the 
Atlantic  at  10  knots  an  hour.  In  the  distance, 
at  the  end  of  her  ake,  the  coastline  of  Cape 
Cod  gradually  melted  into  the  sea*  Apparently 
the  complete  overhaul  at  the  Brooklyn  Navy 
Yard  did  the  job.  The  engines  beat  evenly 
now.  No  hint  existed  of  the  trouble  experi- 
enced on  March  14th  after  taking  on  fuel  at 


Nhucus  Houk,  PennsyKania,  Engine  faiilure  at 
that  time  res  tilted  in  the  ignominious  tow  by 
the  nose  through  the  Delaware  Bay  and  along 
New  Jersey's  sliore  line  to  tlie  Brooklyn  Navy 
Yard. 

Besides  doing  an  unexpected  overhaul  of  the 
engines,  the  Brooklyn  Navy  Y>rd  also  installed 
some  special  equipment.  This  gear  supple- 
mented the  diving  compartment  and  airlock 
built  by  the  Philadelphia  Navy  Yard  into  the 
former  torpedo  room,  and  the  "inverted-sled" 
superstructure  and  ice  drills  installed  at  the 
Matliis  shipyard  in  Camden,  New  Jersey,  Fail- 
ure of  the  Philadelphia  Navy  Y'ard  to  finish 
the  original  reconditioning  and  modification 
work  by  December,  upset  the  Nautilus'  sailing 
date  badly.  Now,  instead  of  the  shore  line  of 
Norway  fading  in  the  distance,  tlie  coast  of 
the  United  States  still  showed  vaguely  on  the 
horizon. 

Underway  at  last,  the  crew  pondered  what 
lay  ahead.  Success,  or  disaster.  The  chiding 
remarks  of  scoffers  continued  to  ring  in  their 
ears.  '*The  men  will  freeze  to  death/'  "You'll 
run  into  an  iceberg  and  knock  a  hole  in  the 
vessel/'  "It  will  be  dark  under  tlie  ice  and 
you'll  lose  your  way  "  "The  ice  is  hundreds  of 
feet  thick  and  too  deep  for  the  submarine  to 
go  do\\Ti/' 

For  slightly  over  a  v.  rck  the  Nautilus  knifed 
the  mild  seas  splashing  occasional  sprays  of 
^alt  mist  into  the  superstmcture*  Captain  Dan- 
enhower  s  course  held  the  Nautilus  in  the  At- 
lantic shipping  lanes  pointed  for  Land's  End, 
England,  Once  in  European  waters^  a  new 
course  would  veer  the  submarine  around  tlie 
British  Isles  to  Norwegian  i>orts  and  ultimately 
into  the  Arctic  Sea, 

During  this  Elysian  period,  W3AJZ  cleared 
traffic  with  coast  stations  KUP  and  WRH  until 
9  PM  EST  then  opened  up  on  the  ham  bands. 
Under  Uie  calls  K7XI  and  W3AJZ/mm,  Ray 
kept  regular  schedules  with  W3QV  and  worked 
many  of  the  other  hams.  He  picked  the  fre- 
quency most  suitable  for  prevailing  conditions 
and  designated  the  Amateur  band  for  the  re- 
plies. The  3.5  mc  Hams  listened  on  eitJaer  5555 
or  6620  kc;  the  40  meter  "gang"  tuned  to  8450 
or  11110;  and,  on  the  nights  the  20-meter 
band  stayed  alive,  14  mc  Amateurs  found  liis 
signals  on  16660. 

W3AJZ  enjoyed  a  'T:)aH"  until  the  Nautilus 
reached  mid-Atlande,  There  all  fun  suddenly 
ceased.  The  starboard  Diesel  cracked  a  cylin- 
der knocking  that  engine  out  and  taking  half 
the  submarine's  battery-charging  facihties  with 
it.  As  the  remaining  motor  couldn't  overcome 
the  discharge  rate>  the  batteries  grew  steadily 
weaker. 
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TRANSCEIVER    HIT    PARADE 


Use  our  tailor-made 
time  payment  plan. 

COLLINS 


KWM  2  Vransceiver 

1 1 50.00 

516  f2  AC  Supply 

1 1 5.00 

MP  1  DC  Supply 

198.00 

351  02  Mobile  Mount 

1 20.00 

DRAKE 

TR  4  Transceiver 

585.00 

AC  3  AC  Supply 

79.95 

MS  3  Speaker 

19.95 

DC  3  DC  Supply 

129.95 

Mk  ill 

6.95 

HALLICRAFTERS 

SR500  Tornado 

395.00 

P500  AC  Supply /speoker 

109.95 

P500  DC  Supply 

149.95 

NATIONAL 

NCX  3  Transceiver 

299.00 

NCX  5*  Transceiver 

585.00 

NCX  5  Mark  II  Transceiver 

685.00 

MCXA  AC  supply /speaker 

110.00 

NCXD  DC  supply 

1 1 9.00 

^Modified,  similar  to  NCX  5  Mark  II 

SBE 

SB  34 

395.00 

SB  2LA 

249.50 

SB  2MB 

12.50 

SB  2V0X 

34.50 

SB  2XC 

24.50 

SBE  Mike 

14.50 

SWAN 

Swan  350 

395.00 

Swan  1 1 7C  AC  Supply 

85.00 

Swan  512  DC  Supply 

145.00 

Write  for  our  Special 
Transceiver  Packet 


TR-4 


350 


Hi  OM; 

Helpf  Yes,  we  need  your  help.  Our  demand 
for  good  used  equipment  is  greoter  than  our 
supply*  We  ore  urgently  in  need  of  receivers, 
transmitters  and  transceivers.  There  never  was 
a  better  time  than  right  now  to  make  that 
swap, 

73,  Stan  Burghardt  WPBJV 


PRICE 


^ 


AMPLIDYNE    UBS   621    6&2   Mtr  Xmtr  (new)    (Reg.   229.00) 
CENT  I  MEG  432  MC  Converter   14  IS  MC   IF  (new)   (Reg.   89.50) 
CENTIMEG   432  MC  Conv.   50  54   IF  (new)   {reg.  89-50) 
CLEGG  99'   6  mtr  Transceiver 
COLLINS   30L-1    Lmear 
COLLINS    32V I   Transmitter 
COLLINS    32 V3  Transmitter 
COLLINS   75A1    Receiver 
COLLJNS    75S3   Receiver 
COLLINS   312-B4  Console 
COLLINS   KWM-2  Transceiver 
GLOBE  CHAMP  300  Transmitter 
GLOBE  CHIEF  Deluxe  Transmitter 
GLOBE  SCOUT  680A  Transmitter 
HALLICRAFTERS  S  40   Receiver 
GONSET  GC-105,  2  mtr  Transceiver 
HALLICRAFTERS    HT-40   Transmitter 
HALLICRAFTERS   SR150   Transceiver 
HALLfCRAFTERS   SX-62A   Receiver 
HAMMARLUND    HK-18   ^   Vibroplex    Keyer 
HEATH   OX*  100  Transmitter 
HEATH   OX- 1003  Transmitter 
HUNTER  BANDIT  2000A  2   Kw   linear 
Hy-GA:N  TH  2  new  /dis-ontinucd  model)  2  Et  Transmitter 
JOHNSON   ADVENTURER   Transmitter 
JOHNSON  COURIER  Linear 
JOHNSON    RANGER   Transmitter 
KNIGHT  T-60   Transmitter 
LINCOLN    6  mtr  Transceiver  &    12v  Supply 
MORROW  CMl   Conelrad    Monitor 
MORROW  MB-560  Transmitter 
NATIONAL  2   mtr  Converter  tor  NC-300 
NATIONAL   NC-8S   Receiver 
NATIONAL   NC-9d   Receiver 
NATIONAL   NC-1830   &   Speaker 
NATIONAL   NCL-2000   (Demo)   2   Kw  Linear 
NATIONAL   HRO  50   Receiver   with   Speaker   A    C^ffb. 
RME  4300  Receiver 
RME   DB-23    Fre*Selectar 

REDLINE  432  MC  Deluxe  Con  v.   &  Supply  50-54  MC   IF  new 

{Reg.    169.00) 
SWAN  SW   12  DC  Supply 


$159.00 

49.00 

49,00 

99.00 

399.00 

139,00 

229,00 

159.00 

449.00 

139.00 

825.00 

139.00 

39.00 

39.00 

49.00 

139.00 

49.00 

329,00 

199.00 

39.00 

t9.00 

129,00 

349.00 

49.00 

29.00 

139.00 

109.00 

39.00 

39,00 

25.00 

49.00 

25.00 

65.00 

79.00 

149.00 

549  00 

189,00 

85.00 

2S.00 

99.00 
e9.00 


it  These  prices  are  subject  to    10%   discount  for 

cash  and  no  trade  in! 

WRITE   FOR   LATEST   REVISED   BULLETIN 

ISSUED  MONTHLY 
Bqx  37A     Watertown,  So,  Dak.     Phone  60S      886-5749 


America's   Most  Reliable  Amateur  Dealer, 


Loss  of  one  engine  only  slowed  the  Nautilus 
two  knots.  With  the  port  Diesel  and  a  half 
wake,  she  still  parted  the  sea  at  8  knots.  But 
tlie  generator  loss  really  hurt.  Captain  Danen- 
hower  aad  his  officers  sized  up  tlie  situation. 
If  the  weather  held  good,  they  believed  the\' 
could  reach  their  destination  without  any  help. 
They  decided  to  try.  Meanwhile,  Captain  Dan 
enhower  wirelessed  home  ordering  tlie  neces- 
sary repair  parts  sent  on  ahead. 

But  tlie  weather  didn't  ht)Id  good.  The  wind 
began  to  blow.  It  gre\v  from  moderate,  to 
fresh,  to  strong.  Soon  the  choppy  sea  tipped 
with  whiteeaps  spread  into  long,  deep  swells. 
And  the  growing  billows,  urged  on  by  the  re- 
lentless wind,  rose  higher  and  higher.  As  the 
waves  increased,  the  subnuuine's  battery  pow- 
er decreased.  In  a  short  while,  radio  connnu- 
nicatioii  with  the  Nautilus  became  mostly  a 
one- way  affair. 

When  one  fuel  tank  ran  drv,  they  switched 
to  another.  Soon  the  lone  engine  started  to 
knock.  While  tlie  engineers  searched  for  tlie 
trouble,  someone  made  a  terrifying  discovery: 
As  the  fuel  level  went  down,  so  did  the  sub- 
marine. The  Nautilus  was  slowly  sinking!! 

Investigation  showed  sea  water  mixing  with 
the  fuel  But  how  did  it  get  in?  An  engineer 
with  a  hacksaw  shortened  the  standpipe  in 
the  tank  so  it  didn't  penetrate  beyond  the  pure 
oil  neai'  the  top*  The  engine  responded  im- 
mediately. Then  a  member  of  the  "black-gang" 
discovered  waste  clogging  the  vent  pipe  and 
removed  it.  Meanwhile,  a  study  of  the  sid)- 
marinc  s  construction  rr\  ( aled  the  Kingston 
valve  used  for  diving  pinposes  located  in  this 
fuel  tank.  When  tliey  tried  to  close  it,  the 
control  wheel  sprui.  Broken!  Now  the}^  under- 
stood the  trouble:  As  tJie  engine  sucked  fuel, 
the  heavier  sea  water  seeped  in  to  replace  it. 


A  Navy  model  1420C  receiver.  The  radio 
operator  threw  one  of  these  into  oscillation 
and  keyed  the  antenna  circuit  to  send  the 
SOS.  Courtesy  of  the  W2Z1  Historical  Wire- 
less Museum,  Trenton,  N,  J. 


The  more  fuel  used,  the  hea\  ier  the  submarine 
got.  Responding  to  the  constant  increase  in 
weight,  the  submarine  gradually  settled  to- 
wards zero  buoyancy— the  point  nf  sinking. 

By  now^  the  storm  raged  fiercely*  Forced  to 
reduce  speed,  the  single-hulled  Nautilus— true 
to  her  **pig-boat"  t\pe— wallowed  in  the  waves 
widi  superstructure  often  awash*  Indicators  on 
the  inclinometers  rnllcd  fro!n  47  degrees  to 
port  to  47  degrees  starboard.  Oil  seeking  its 
level  sloshed  annoyingly  from  side  to  side. 
Suddenly,  a  ha^v  gray  shadow  bearing  down 
straight  ahead  became  the  White  Star  liner, 
ITonieric.  She  missed  the  Nautilus  bv  iust  a 
few  feet.  And  as  the  severe  rolling  sapped  the 
sea  legs  of  many  in  the  crew^  the  motor  behind 
the  good  Diesc^l  burned  up  in  a  series  of  sparks 
sealing  the  doom  of  the  already  weak  batter- 
ies. C^aptain  Danenhower  ordered  an  SOS, 

Fortunately  the  Captain's  course  from  Cape 
Cod  held  the  Nautilus  in  the  Atlantic  ship- 
ping lanes.  Aid  would  arrive  quickly  once  the 
call  for  help  went  out.  With  the  Nautilus' 
position  on  a  slip  of  paper  before  him,  W3AJZ 
reached  for  the  power  switch-  Ma}  be  the  sub- 
marine's batteries  would  turn  the  motor  gen- 
erator long  enmigh  for  one  call  He  threw  tlie 
switch  and  listened  for  the  high-pitched  whine. 
J(  didnt  ccmie  f/rrf^ng/L  Only  the  scream  of 
the  sea  reached  his  ears  as  the  Nautilus  tossed 
and  rolled  1700  miles  east  of  Cape  Codj  sur- 
rounded by  help  but  without  the  means  to 
summon  it. 

But  the  receiver  still  worked.  In  desperation 
W3AJZ  tunied  to  his  Navv  1420C.  If  von're 
an  Old-timer,  vou'll  remember  the  old  trick 
taught  to  students  b)  wireless  scliuok  as  late 
as  the  early  "tluVties":  Set  the  regenerative 
receiver  for  CW  and  key  the  antenna  lead-in, 
Rav  tuned  the  set  to  600  meters  and  sent  it 
into  oscillation.  A  feeble  signal  radiated  back 
to  the  antenna.  Bracing  himself  a  gains  the 
heav\-  roll  of  the  sub,  he  tapped  out  WSEA's 
first  SOS. 

lii  a  few  moments  he  stopped  and  listened, 
heard  nothing,  and  called  again  .  ,  .  then 
again  .  .  .  and  again.  An  hour  passed— two 
hours— three!  Nothing,  Less  than  a  watt  on 
600  meters  going  into  an  antenna  scraping 
the  wave-tops,  offered  scant  competition  to 
the  strong  signals  usually  heard  on  tlie  com- 
bination calling  arid  distress  wave.  Twelve 
hours  later:  still  no  change— only  a  crew  sore 
from  bumping  about  in  the  close  quarters  of 
the  wallowing  submarine,  and  a  wireless  oper- 
ator weary  and  cramped.  An  endless  supply  of 
hot  coffee  kept  W3AJZ  alert  as  he  doggedly 
continued  tapping  and  listening  in  the  restrict- 
ed confines  of  the  radio  room,  Eighteen  hours 
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after  the  first  SOS  left  the  "receiver",  call  let- 
ters W-S-E-A  blasted  from  tlie  earphones.  An 
answer  at  last!  Somehow  the  radio  operator 
aboard  the  SS  ludepeaderjce  Hall  snared  the 
whisperof-a-sigiial  from  the  lorid  QRN  and 
now  asked  the  Nautilus'  trouble  and  position. 
'*Mechanieah  Latitude  46.40,  longitude  30^30," 
flashed  the  overjoyed  reply. 

Before  long,  the  SS  Independence  HalFs 
superstructure  appealed  above  the  waves  as 
the  freigliter  moved  in  close  and  stood  by. 
Shortly  after,  the  United  States  battleships 
Arkansas  and  Wyoming  hove  into  view.  Fol- 
lowing a  few  wirelesses  to  naval  authorities 
in  Wasliington,  the  USS  Arkansas  continued 
on  the  Midshipmen's  Cruise  to  Europe  while 
the  USS  Wx'oming  interrupted  hers  to  tow  the 
Nautilus  to  Ireland. 

Getting  a  line  aboard  the  Nautilus  proved 
difficult.  The  USS  Wyoming  maneuvered  sev- 
eral hours  in  the  high  seas  before  the  line 
drifted  along  side  the  stricken  submarine. 
Even  then,  rough  seas  and  lack  of  winch -power 
prevented  die  submarine's  crew  from  pulling 
the  water-soaked  hawser  aboard.  In  the  proc- 
ess of  trying,  a  giant  wave  swept  Frank  Crilley^ 
the  main  diver,  overboard  then  washed  him 
right  back  again.  Hours  later,  when  the  sea 
moderated,  the  crew  succeed c^d  in  fastening 
the  rope  to  the  Nautilus*  bow  and  she  started 
the  1000-mile  tow.  Near  Ireland,  the  USS 
Wyoming  cut  loose  and  an  Irish  tng  continued 
tlie  tow  into  Queenstown.  As  the  Nautilus 
neared  the  wharf,  a  welcome  rang  out  from 
shore;  Tlie  bells  in  St.  Coleman's  Cathedral 
pealed  tlie  Star  Spangled  Banner, 

Conclusion 

Cornpletel)  repaired  at  Devonpurt— tlie  Brit- 
ish iia\y  station  near  Phinouth,  England— the 
Nautilus  continued  on  her  way  to  Norwegian 
ports  and  W3AJZ  resumed  hanmiiiig  activities. 
The  Nautilus  left  Spitzbergen,  Norway,  August 
19th  and  entered  tlie  pearly  gates  of  the  Arc- 
tic. Ltunps  of  rough  ice  lliu  size  of  summer 
cottages  loomed  out  of  the  fog  to  greet  her. 
Picking  a  big  floe,  Captain  Danenhower  pre- 
pared to  send  the  submarine  under.  Then  came 
Sir  Hubert *s  most  ciushing  disappointment: 
Somewhere  among  the  ice  floes  the  Nautilus 
lost  both  dixing  rudders;  without  the  "ele- 
phant ears",  she  couldn't  dive, 

Neverdieless,  during  tlie  ten  days  spent  in 
the  Arctic  Sea,  the  explorers  demonstrated  the 
soundness  of  the  "sled-rimner"  idea  nianv  times 
by  tilting  the  bow  down  with  baUast  and 
pushing  under  the  floes.  Each  timf  they  mar* 
veled  at  the  sight  \isible  fifty  feet  around 
them,    V'arying   light,   caused   by    the  passing 


The  Nautilus  under  tow  by  on  Irish  tug  as 
she  nears  Queenstown,  Ireland.  A  World 
Wide   Photo. 


clouds  overhead,  *painted"  the  scene  contijiu- 
ally  with  changing  colors  creating  an  effect 
like  tlie  "painted  desert"  in  north-central  Ari- 
zona.   One   of   the   floes    tliev   sledded    undn 

mi' 

measured  17  feet  tliick.  But,  as  expected,  the 
explorers  found  no  icebergs;  icebergs  mostly 
come  fiom  glaciers  on  the  Greenland  coast. 

During;  the  short  stav  in  Arctic  waters,  fresh 
water  pipes  froze  solid;  the  periscope  fogged 
and  got  stuck;  the  ice  drills  jammed;  a  l>attery 
cell,  unable  to  stand  tlie  rapid  temperature 
rise  from  almost  freezing  to  considerable  heat 
during  rapid  recharging,  cracked  and  spread 
aeidy  gas  fumes  throughout  the  submarine; 
heavy  precipitation  forming  on  the  inside  of 
tlie  single-hull  Nautilus,  froze  on  the  floor  of 
the  living  quarters;  and  a  rivet  started  to  give 
in  the  diving  conipartnient  letting  icy  water 
seep  slowly  through. 

Recognizing  the  lateness  of  the  season  and 
the  fact  that  to  do  their  work  thoroughly  and 
in  safet>%  they  reriuired  a  newly-e<inipped 
doublu-li-iU  ship.  Sir  Hubert  regretfully  turned 
the  Nautilus  back  to  Norway  and  discharged 
the  crew.  On  March  20th,  complying  with  the 
terms  of  the  London  Naval  Treaty,  United 
States  authorities  sank  the  Nautilus  in  the  200- 
fathom  water  of  the  Bergen  fiord.  Sir  Hubert 
never  realized  his  dream  of  sailing  under  the 
North  Pole,  but  he  lived  to  see  Iiis  dream 
come  true*  The  Navy's  atomic-powered  Nauti- 
lus II  sailed  across  the  North  Pole  under  the 
Arctic  ice  on  August  3,  1958,  Sir  Hubert 
died  the  the  following  December • 

Ray  Meyers,  the  wireless  operator  on  the 
W'ilkins  polar  expedition,  received  a  gold 
medal  from  the  Veteran  Wireless  Operators  of 
America  for  his  outstanding  work  in  radio  tliat 
year.  Today,  Ray  is  ARRL  Director  for  the 
Southwestern  Division.  If  vou  wonkl  like  to 
swap  adventures,  work  luin  when  you  get  a 
chance.  You'll  find  him  on  the  air  under  his 
6-land  call,  W6MLZ. 
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Fixed  or  Mobile ...tt)e  most  advanced 


•  Heath  SB-Series  LMO  (Linear  Master  Oscillator)  On  6  Meters- 
Provides  Tuning  Linearity  And  Stability  Never  Before  Found  On 
Six  •  Full  SSB-CW  Transceive  Operation  •  180  Watts  PEP  SSB- 
150  Watts  CW  •  Switch  Select  Upper/Lower  Sideband/CW  •  Mode 
Switching  For  Crystal  Control  Of  Transmitter  With  Variable 
Tuning  On  Receiver  •  Separate  Offset  CW  Carrier  Crystal  For 
Clear  CW  Note  •  ALC  &  ANL 
Kit  SB^IIO  23  lbs... $320,00 


>        *  V         #         B 


SB-llO  SPECIFJCATIONS — RECEIVER  SECTIONj  Semitivily:  OJ  uv  for  10  db 
sigrtol  plus  noist'-ronoise  ratio  Selectivity:  2.1  kc  (n  6  db  down,  5  kc  moat.  (« 
6C  db  down.  Image  rejection:  50  db  of  belter,  IF  relectjon:  50  db  or  belter. 
Audio  output  impedance:  Speofeer,  8  ohms;  Headphooes.  600  ohms  or  higher, 
AGC  chorocferistitt;  Atidro  output  level  varies  less  thar»  12  db  fof  50  db  chonge 
of  ^  q\    level   10.5   uv  ro   150  uv}.    TRANSMITTER  SECTION:    DC  p«w«r 

mpiit:  35B.  180  wotts  P£P;  CW.  150  woTts.  RF  pov^ef  output:  SSB,  rOO  wofls 
PEP;  CW,  TO  warrs  150  ohm  non-feoctive  bod).  Output  impedance:  SO  ohm 
nomiiKif  with  not  more  \hon  2A  SV\/R.  Carrier  suppression:  ^5  db  down  from 
roted  outpu?.  Unwantrd  sideband  suppression:  ^^  db  down  from  roted  output 
at  1000  cps  &  higher.  Disfortiorv  produclsj  30  db  down  from  rated  PEP  output. 
Hum  1  noise:  40  db  or  better  below  rated  carrier.  GENERAL:  Frequency  cover- 
age; 49.5-54  0  mc  in  500  kc  segments  (50.0-52.0  mc  wrth  cryslob  supplied}. 
Frequency  selecfton:  Built-in  tMO  or  crystal  control-  Frequency  slobilify:  Lew 
ihon  too  cps  dnfl  per  hour  after  20  minutes  wormup  under  normal  ombienl 
conditions.  Less  fhon  100  cps  drift  for  ±10%  supply  vohoge  vofiotions.  Dial 
occur ocy;  E Metrical,  within  400  cps  on  0II  bond  segments,  ofter  colibroiion  ot 
nearest  TOO  kc  point.  Visual,  vi^ilhin  200  cps.  Diol  boctclash:  No  more  than  50 
cps.  Calibration:  Eveiy  100  kc.  Power  requirements;  High  voltage,  +700  v.  OC 
@  250  ma  with  1  %  mox.  ripple.  Low^  voltoge,  +250  v.  DC  #100  mo  wifh 
.05%  moK  ripple.  Bios  volloge,  —115  v.  DC  @  10  ma  with  .5%  mux  rtpple. 
Filament  voltoge,  \2M  v.  AC/ DC  @  4  355  amps. 

e  for  complete  SB-UO  specifications 

and  schematic. 


•  Sectionalized  circuit  board  layout 
ernized  assembly  manual  tectiniques 
mechianical  construction 


Mod- 
Solid 


FIXED-STATION    POWER 
SUPPLY  HP.23       _  .  .     $39.95 

•  Excellent  dynamic  regulation  •  Long-life 
silicon  rectifiers  •  Provfsion  for  remote 
switching  •  Only  9"  L  X  4^^''  W  X  S^^"  H 
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VHF  transceiver  in  Amateur  Radio 


•  Heath  SB-Series  LMO  (Linear  Master  Oscillator)  in  A  MobUe  Rig— 
Provides  Stability,  Bandspread,  And  Ability  to  QSY  Never  Before 
Found  \u  A  Mobife  Rig,  Never  Before  On  Six  •  Plug-In  Mobile  Installa- 
tion-AJI  Power  &  RF  Connections  Made  By  Means  Of  A  Plug-In 
Mounting    Bracket-Quick    Change   To   And    From    Mobile   Operation 

•  Buflt-ln  100  kc  Crystal  Cafibrator  •  PTT  &  VOX^VOX  Operated  CW 
V^ith  Buirt'ln  Sidetone  •  Stable  Crystal  FrUer  SSB  Generator 

•  Kit  SB-110  23  lbs . ,$320.00 


PLUG-IN    MOBILE 
MOUNTING    BRACKET 
SBA  100-1  .  .  .  $14.95 

•  Permits  easy  installation  of  SB-110 
on  transmission  hump  or  under  dash 

•  Allows  direct  plug-in  of  entire  SB-110 


^^ 


/ 


MOBILE    POWER    SUPPLY 


•  Permits  mobile  operation  of  SB-llO  •  Ail 
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Last  moil  til  at  the  end  of  that  chapter  of 
"Gus  Rides  Again,"  I  was  on  the  train  right  in 
the  middle  of  Ea.st  German y  on  my  way  to 
Berlin  with  "Polizei  *  all  over  the  train,  and  of 
conrse  at  every  stop  along  tlie  way,  1  kept  won- 
dering if  they  were  out  l)ecaiise  there  was  an 
American  on  their  train.  They  aU  seemed  to  be 
luuking  at  me*  It  does  make  a  fellow  have  a 
funny  feeling;  but  after  a  while  I  got  used  to 
all  the  police  and  security  officers  everywhere 
and  I  just  did  not  pay  them  any  more  atten- 
tion, I  began  looking  around  the  railway  car- 
riage I  was  in  and  noticint^  how  everyone  was 
very  quiet,  no  smiles.  It  was  rather  a  gloomy 
lot. 

At  lunchtime,  I  noticed  that  almost  every- 
one had  their  own  food  with  them.  A  fairlv 
well-dressed  man  sitting  beside  me  saw  that  1 
had  nothing  to  eat  and  offered  me  some  of  his 
sandwicTies  of  black  bread  and  sausage,  I 
found  that  tliis  man  could  speak  fairly  good 
English-  He  asked  me  where  I  was  from  and  I 
told  him.  He  was  amazed  to  find  that  Ameri- 
cans could  come  and  go  from  the  US  anytime 
that  thev  wanted  to.  He  was  even  more  inter- 
ested  in  the  fact  that  we  could  take  as  much 
money  out  of  the  US  as  we  wanted  to*  He 
asked  me  if  I  had  checked  into  the  US  Consu- 
late in  Hamburg  and  told  them  where  I  was 
going.  1  told  him  1  had  not  even  thought  about 
that.  He  was  more  flabbergasted.  His  picture 


of  life  in  the  US  was  pretty  distorted.  At  this 
time,  the  train  was  passing  through  a  big  wheat 
field  and  1  noticed  that  there  were  many  work- 
ers m  the  field  gathering  wheat,  and  that  they 
were  using  old-fashioned  sickles  to  cut  the 
wheats  They  all  were  women,  in  groups  of  ten. 
equally  spaced  across  the  field.  I  asked  him 
why  they  were  spaced  like  that.  He  said  that 
was  to  be  sure  each  one  did  her  task  and  did 
not  loaf.  I  asked  him  how  long  he  thought  it 
would  take  thejn  to  gather  all  the  wheat  in 
that  big  field.  He  said  he  would  guess  about 
7  to  10  days.  Then  lie  asked  me  how  they 
would  gather  wheat  like  that  in  the  US.  1  re- 
plied that  they  would  use  a  reap-and-binder. 
He  asked  liow  many  people  would  work  in 
such  a  field  with  this  reap-and-binder.  I  told 
him  probabh'  two  or  three.  Then  he  asked  how 
long  it  would  take  to  g.ither  that  much  wheat 
...  I  answered  probably  one  day.  That  really 
stopped  him  for  a  while.  He  just  sat  there 
thinking.  Eventually  he  asked  me  about  all 
that  unemployment  we  have  in  the  US,  men- 
tioning that  they  had  none  in  the  German 
Democratic  Republic,  He  then  went  further 
and  said  that  he  could  see  whv  there  was  so 
nuich  unemployment  when  we  had  sucli  things 
as  those  reap-antl-binders  that  took  tlie  place 
of  about  50  people.  He  said  everyone  worked 
there,  even  the  w^omen,  like  those  we  saw  in 
the  wheatfield.  That's  w^hen  I  said,  "You  use 
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your  system  and  let  us  use  ours.  We  like  for 
OUT  ladies  if)  be  rested  when  we  come  home  to 
them,  not  tired  and  sweaty  from  gathering 
wheat  all  day/'  Well,  that  really  cjuieted  him* 

The  train  continued  on,  and  let  me  tell  you, 
it  was  a  very  rough  trip.  The  train  was  jamnied 
.  ,  ,  even  the  aisles  were  full.  The  ride  wixs  so 
rough  that  suitcases  fell  on  people  from  th^ 
overhead  racks.  The  bain  made  its  last  stop 
just  before  entering  West  Berlin,  and  most  of 
the  passengers  got  off.  Everyone  had  to  show 
their  passports  or  identification  passes  again* 
Then  all  the  German  Democratic  Republic 
officials  got  off  the  train  and  the  West  Berlin 
officials  and  train  crew  got  on.  Our  passports 
were  glanced  at  agaiii  and  the  train  was  off.  In 
a  few  minutes  we  stopped.  We  were  in  \\  csl 
Berhn  *  •  ,  and  I  was  glad  that  tlie  trip  was 
over! 

1  had  a  QSO  with  Wolfe  DM2XLO  while  I 
was  at  DL6ZZ  and  he  knew  when  m\^  train 
was  to  arrive  in  West  Berlin.  We  had  arranged 
a  get-together  at  the  Zoo  station  of  the  subway. 
Our  identification  was  a  QSL  card  he  was  to 
have  on  hii>  hat  band.  He  was  there  waiting. 
Wolfe  was  a  very  nice  chap  and  spoke  very 
good  English.  We  boarded  the  subway  and 
away  we  were  to  East  Berlin, 

In  those  days  there  was  no  Berlin  Wall  and 


people  in  East  Berlin  could  come  and  go  with- 
out much  trouble,  Wolfe  lived  in  the  section 
of  East  Berlin  called  Koepenick,  in  a  nice  clean 
house,  \\  olfe  is  manager  of  an  electronic  fac- 
tory there.  T  found  that  he  had  clone  lots  of 
traveling  all  over  the  world,  even  in  Red  China- 
I  also  spent  a  few  nights  with  DM2FSO  and 
his  beautiful  platinum  blonde  wife.  He  had  a 
car  and  drove  me  all  around  East  Berlin  where 
we  met  lots  of  the  raJio  amateurs  there.  They 
all  treated  me  very  n ice- 
In  East  Berlin  I  saw  many  buildings  still 
standing  just  like  they  were  on  VE  Day;  no 
attempt  w^as  made  to  rebuild  them  at  all.  The 
opposite  was  true  in  West  Berlin.  There  is  a 
difference  between  East  and  West  Berlin!  The 
average  East  Berliner  is  a  dull,  drab  looking 
fellow,  dressed  in  a  plain  suit,  no  smile,  and  a 
beat  look  on  his  face,  walking  slowly  as  if  he 
just  did  not  care  any  more. 

The  day  for  me  to  depart  from  East  Berlin 
arrived  and  DM2FS0  and  his  wife  took  me 
down  to  the  railway  station.  When  we  entered 
the  station,  DM2FSO  asked  me  to  wait  a  few 
minutes  in  the  waitini4  room.  In  a  few  minutes 
he  came  back  and  he  handed  me  mv  ticket  to 
Prague,  Czechoslovakia.  This  was  a  real  sur- 
prise to  me,  because  I  certainly  did  not  expect 
him  to  buy  my  ticket.  I  tried  to  pay  him  for 
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the  ticket  and  lie  would  not  think  of  letting 
me  pay.  I  stood  on  the  platform  vvaiting  for 
the  train  to  depart,  talking  to  him  and  his  wife. 
They  were  not  happy  to  see  me  leading.  His 
wife  had  tears  in  her  eyes  and  they  both  ex- 
pressed wishes  for  me  to  return  aiKl  visit  them 
again  soon.  It  seemetl  as  though  I  had  known 
them  for  a  long  time.  They  were  so  sincere 
and  friendly.  Just  as  the  train  blew^  its  little 
high  pitched  whistle  to  depart,  he  asked  me  if 
I  bad  any  East  German  Marks  for  my  food.  I 
answered  no,  and  he  lianded  me  a  bill,  and  the 
train  departed  for  Prague,  When  it  was  time  to 
eat,  I  ga\c  tliu  bill  to  the  steward  in  the  lunch 
car  to  pay  for  my  food.  He  gave  me  back  a 
whole  handful  of  bills  in  change.  Later  on  1 
found  out  that  the  bill  I  liad  been  given  was 
worth  something  like  $20,  Now  what  do  you 
think  of  that?  You  just  can't  find  that  kind  of 
friend  very  often. 

The  trii>  to  Prague 

This  train  was  very  similar  and  tlie  tracks 
about  the  same  as  the  ride  through  East  Ger- 
many to  Berlin,  There  were  just  as  many  police 
as  be  fore  J  and  they  all  seemed  to  be  looking 
at  me  most  of  the  time.  I  was  more  or  less  get- 
ting used  to  being  gazed  at  by  then,  so  I  just 
didn't  pay  any  attention  to  tbem.  Food  on  the 
train  was  OK,  and  it  was  cheap.  As  usual,  the 
train  was  jammed  full  of  people,  many  stand- 
ing. I  can  certainK  say  that  people  over  there 
really  use  the  trains  for  their  transportation- 
The  cost  of  rail  fares  is  very  cheap  too.  I 
strongly  suggest  that  anyone  w^anting  to  tour 
Europe  use  the  railroads  ,  .  .  you  can  save  lots 
of  money  and  you  get  to  see  the  countries  and 
meet  people. 

\\  hile  in  East  Berlin,  1  had  a  number  of 
QSO's  with  the  fellows  in  Prague  and  they 
promised  to  meet  me  when  I  arrived  there.  At 
the  border  between  East  Germany  and  Czech- 
oslo\'akia  there  was  tlie  usual  customs  cheeky 
money  changed  to  Czech  money,  change  of 
police  on  trains,  etc.,  and  you  were  ia  Czecho- 
slovakia. You  could  see  that  the  people  were 
a  bit  better  dressed  and  they  seemed  much 
happier  than  they  were  in  DM  land,  I  remem- 
ber some  of  the  QSL  cards  from  OK  stations 
saying  that  it  was  the  country  of  *'the  happy 
people."  I  suppose  someone  like  me  must  have 
taken  a  similar  trip  like  I  did,  and  same  in  OK 
land  and  then  noticed  the  difference  between 
DM  land  and  OK  land  .  .  ,  so  they  had  decided 
that  OK  land  was  the  land  of  "happy  people/' 
Well,  comparing  it  to  DM  land  I  suppose  it  is 
at  that! 

The  train  pulled  in  the  station  at  Prague 
and  I  was  really  surprised  at  the  number  of 


OK  hams  lljat  met  me  at  the  train.  Many  pic- 
tiues  were  taken ,  a  lot  of  hand  shaking,  and  I 
could  see  that  my  stay  in  OK  land  was  going 
to  be  very  pleasajit.  AMiile  in  Prague,  I  stayed 
wa'th  M>Tek  OK  IFF,  and  every  moment  was 
most  enjoyable.  I  have  yet  to  find  anyone  more 
friendly  than  Myiek. 

My  stay  in  Prague  was  one  continuous  round 
of  visiting  hams.  Every  night  it  was  at  one  of 
the  fellow's  homes  or  some  very  fancy  restau- 
rant. Those  OK  boys  can  drink  more  vodka 
than  I  can  drink  Coke!  I  drew  a  big  laugh 
when  these  fellows  gave  me  a  tall  glass  full  of 
Vodka,  when  I  poured  some  of  it  in  a  saucer 
and  struck  a  match  to  it  and  the  flame  was  a 
beautiful  blue  .  .  .  and  I  said,  "None  of  that 
flamethrower  stuff  for  me!"  There  were  no 
Cokes  in  anv  of  the  "curtain*  countries  ,  ,  .  and 
the  coffee  was  so  strong  that  I  had  to  chew  it. 
While  in  Prague  1  asked  about  the  where- 
abouts of  Beda  OKIMD-  The  answers  were 
always  the  same:  no  one  seemed  to  know 
his  whereabouts.  In  fact,  they  just  did  not 
want  even  to  talk  about  him  at  all  One 
day  one  of  the  local  fellows  and  I  were 
walking  down  the  street  together,  no  one 
was  with  us,  so  I  asked  him  what  the 
story  was  about  OKIMD.  He  said  some- 
thing like  this,  "Beda  did  too  much  talking. 
He  tried  to  mn  the  activities  of  the  DX 
boys  around  Prague."  He  said  that  the  caravan 
that  OK7HZ  was  with  had  very  bad  radio 
operators  and  that  they  should  have  been  DX 
operators  so  that  they  would  know  how  to 
work  the  world  from  their  various  stops.  He 
then  explained  to  me  that  this  OK7HZ  caravan 
that  was  going  to  many  rare  countries  was 
basically  non-ham  radio  minded,  but  ham 
radio  was  included  in  their  caravan  only  for 
the  purpose  of  communication  back  home.  It 
was  not  a  DXpedition  at  all  as  many  people 
seemed  to  think.  It  appears  that  Beda  just 
talked  too  much,  and  I  guess  when  you  are  in 
OK  land  vou  should  not  do  that 

One  night  I  met  one  of  the  publicity  men  of 
the  big  radio  station  there  in  Prague.  He  asked 
me  to  come  down  to  the  radio  station  the  next 
morning  to  make  a  talk  about  my  trip.  I  asked 
if  they  were  going  to  tape  my  speech  and  re- 
edit  it  before  airing  it?  He  said  that  it  was 
going  to  be  a  li\r  broadcast.  1  asked  what  I 
should  not  mention  over  the  mike.  He  told  me 
to  talk  about  anything  I  wanted  to,  but  sug* 
gested  that  it  would  be  a  good  idea  not  to 
mention  anything  about  politics  or  religion* 
When  we  departed  he  said,  "111  see  you  at  the 
radio  studios  tomorrow  mornings  comrade/' 

Watch  out,  Gus,  You're  going  in  the  Lion's 
Den! 
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There  you  are,  sitting  up  late  at  night, 
idly  eavesdU'opping  oa  a  local  QSO  on  a  very 
dead  20  meters,  interested  in  a  good  local 
contact  but  not  particularly  wanting  to  break 
in  on  the  one  youVe  hearing.  Suddenly  you  see 
a  station  come  on  the  air  30kc  higher  on  the 
hand*  You  tune  up  to  the  spot  and  catch  his 
call,  give  him  a  blast,  and  there  you  are.  You 
see  a  station  come  on  the  air?  Yep.  You  do 
with  the  new  Heath  HO-13  *Hani-ScaTi'  Pan- 
oraiuic  Adapter.  Using  this  nifty  little  box  of 
Benton  Harbor  tiicks  is  like  turning  on  the 
liglit  in  a  dark  room.  It  adds  a  whole  new  di- 
mension to  ham  operating— you  can  now  see 
what's  happening  on  the  band  instead  of  fimi- 
bHng  around  with  the  dial  hoping  to  find 
something. 

What  the  HO-13  does  it  take  up  to  lOOkc 
of  the  band  and  sliow  it  to  you  on  the  face 
of  an  oscilloscope  tube.  It  gives  a  visible  report 
of  ever\i:hing  that's  happening  within  that 
iOOkc  reading  from  tlie  high  segment  on  the 
left  of  the  scope  to  the  low  on  the  right.  Tlie 
frequency  youVe  turned  to  is  always  at  the 
center  of  the  scope,  with  the  signal  you  re 
hearing  popping  up  and  dowii  as  a  pip  in  the 
middle.  Other  signals  on  the  band— 50kc  up 
and  soke  down— show      themselves  as  little 
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jumping  pips  above  or  below  the  center,  or 
rather  to  the  left  or  right.  You  can  even  teU 
whether  theyVe  CW,  SSB,  AM  or  RTTY. 

Basically^  the  HO-13  is  a  second  if  system 
branching  off  from  the  mixer  of  your  receiver. 
Tlie  signals  from  the  mixer  plate  (which  are 
amplified  and  eventually  converted  into  sound 
by  the  if  inside  the  receiver)  are  taken  by  the 
HO-13  and  amplified,  and  than  scanned  by 
the  frequency  sweep  of  an  intenial  oscilla- 
tor. Starting  50kc  down  from  the  point  the 
receiver  is  tuned  to,  the  sweep  goes  along 
looking  at  everytliing  in  the  if  up  to  a  point 
soke  above  ceiiter,  and  does  this  from  10  to 
50  times  per  second,  depending  on  where  yoti 
set  the  Sweep  Frequency  controL  About  the 
best  analogy  at  hand  is  a  comparison  to  or- 
dinary receiver  tuning:  you  could  do  pretty 
much  the  same  job  as  the  HO-13  if  you  swung 
your  receiver  back  and  forth  across  a  range 
of  lOOke,  and  listened  and  remembered  everv- 
thing  you  heard.  But  you'd  have  to  do  it  at 
least  ten  times  a  second— and  the  HO-13  takes 
the  remembering  out  of  it  by  displaying  the 
information  on  tlie  face  of  the  catliode  ray 
tube,  with  the  signal  pips  showing  you  exactly 
how  far  away— higher  or  lower— all  the  signals 
are  from  the  center  point • 
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The  Idt  is  a  simple  one  to  build,  representing 
12  to  15  hours  of  vvorkj  all  \'ery  straightforw  ard 
and  made  easy  by  Heath's  usual  careful  in- 
structions and  clear  pictorials.  In  only  one  spot 
is  there  scinie  small  opportunit\^  for  confusion, 
and  this  is  on  pages  16  and  17  of  the  manual, 
where  )ou  are  told  to  attach  wires  to  control 
terminals  and  then  route  them  through  clamps 
for  later  connection.  Heath  supplies  only  one 
color  of  hook-up  wire,  and  it  would  be  wortli- 
while  for  voii  to  use  some  of  vour  own  wire 
of  diflFerent  colors  for  these  t%vo  or  thiee  con- 
nections. Either  tlnit  or  make  your  own  code 
of  knots,  or  stick  on  pieces  of  tape.  Otherwise 
you  may  end  up  like  me,  with  the  hori7f>nta] 
and  vertical  controls  re\ersed  at  iirst,  because 
it  isn't  easv  to  follow  those  same-colored  wires 
through  when  the  time  comes  later  for  hook- 
ing up  the  far  ends  to  the  proper  terminals  ou 
the  back  of  the  CRT. 

Heath  has  very  wisely  designed  the  HO- 13 
to  operate  with  a  wide  range  of  receiver  i/s* 
Parts  and  alternate  insti'uctions  are  supplic^d 
for  using  the  Scan  with  ten  different  ifs  rang- 
ing from  433  to  3395kc.  Again,  the  instruc- 
tions are  clear,  but  there  is  a  small  possibility 
of  confusion  here  if  you  tiy  to  keep  everything 
in  your  head.  The  instructions  will  say,  for 
example,  to  install  Resistor  R203,  but  R203 
can  he  any  one  of  several  different  values  de- 
pending on  the  if  of  your  receive]'.  You  have 
to  go  to  a  separate  table  to  find  out  w4iich, 
and  it  is  a  good  idea  to  wTite  down  right  in  the 
instruction  steps  what  value  R203  (and  the 
others)  should  be. 

Once  the  kit  is  done,  you  have  to  get  some 
signal  for  it  from  your  r*  i\cr  but,  as  a  73 
reader,  you  are  certainly  not  one  of  those  who 
screams  with  fear  at  the  thought  of  going  in- 
side the  box  with  a  soldering  iron.  The  signal 
you  want  is  taken  from  the  mixer  plate  of 
your  receiver.  This  requires  fasteaing  a  ca- 
pacitor (supplied)  to  the  plate  and  runninq 
a  small  coax  (supplied)  from  there  to  the  back 
of  the  Ham -Scan.  If  you  have  a  "Spare"  jack 
or  terminal  on  the  back  apron,  yon  run  the 
coax  to  that,  and  then  make  up  a  cable  to  go 
from  tliere  to  tlie  HO- 13.  If  you  have  no  such 
connection,  then  you  11  have  to  make  a  tiny 
hole  in  the  back  apron  of  the  receiver  and  run 
the  cable  straight  from  the  mixer  i>in  to  the 
Scan.  However,  the  RG'62U  supplied  is  so 
small  that  the  hole  can  be  verv,  veiy  tiny,  and 
shouldn't  harm  the  value  of  the  receiver  as  a 
hade4n,  particularly  if  you  pull  out  the  con- 
nection and  coax  before  you  take  the  machine 
down  I  to  your  friendly  ham  dealer.  Also,  fust 
in  case  youVe  not  stn*e  which  pin  of  which 
tube  is  the  mixer  plate.  Heath  even  goes  so 


far  as  to  supply  a  fidl-page  table  listing  the 
proper  tube  and  pin  for  7  makes  and  19 
models  of  receivers^  thus  covering  most  of  the 
receivers  around. 

If  \uu re  one  of  the  many  in  the  fraternit>^ 
who  have  found  the  Ham-Scan's  predecessor, 
the  HO-10  Monitorscope,  a  valuable  operat- 
available  from  Heath,  part  lunnber  206-238 
ing  aid,  you  will  be  interested  to  know  that 
the  Sean  provides  a  special  mu-metal  sliield  for 
the  cone  of  the  3RP1  tube  which  completely 
eliminates  any  possibility  of  AC  ripple  in  the 
CRT  trace,  Tliis  special  shield,  incidentally,  is 
for  $2.35j  if  )ou  want  to  get  another  one  to 
put  on  your  HO-10.  As  soon  as  I  liuilt  the 
HO-13  I  wrote  to  Heath  for  another  and  was 
happy  to  find  that  it  cut  out  99%  of  the  tiny 
HO-10  ripple  that  had  been  bugging  me, 

Tmii  on  the  receiver  and  the  Ham^Scan, 
and  as  soon  as  the  audio  hits  the  speaker, 
there  is  the  w4iole  spectrum  of  tlie  band  in 
front  of  }()U-  The  sw^eep  range  of  the  HO- 13 
can  be  varied  from  about  30kc  to  lOOkc,  Thus 
you  can  monitor  a  wide  part  of  the  band,  or 
you  can  cut  dowTi  the  range  to  widen  the  pip 
of  a  particular  signal  and  take  a  closer  loolc  at 
it*  It  gives  you  an  instant  picture  of  the 
quality  of  whatever  youVe  hearing,  because  it 
shows  you  exactly  what's  happening  at  every 
point  in  the  spectrum— overmodulation,  splat- 
ter and  such.  Also,  if  enough  of  your  transmit- 
ter signal  gets  through  to  your  receiver  if^  \ori 
can  take  a  critical  and  continued  look  at  vour 
own  signal. 

You  wdll  at  first  be  stunned  by  the  amount 
of  stuff  that's  going  on  in  the  //  of  your  re- 
ceiver—all the  noises,  pulses,  garbage^  and  a 
few  signals.  Pretty  soon  you  won^t  be  able  to 
believe  that  you  ever  operated  without  it. 
Looking  for  a  signal  on  a  quiet  band?  Just 
park  \^our  receiver  at  the  middle  of  it— say  at 
14,3  on  20— and  ever\  thing  that  moves  will 
show  up  on  the  scope.  Got  a  good  contact 
who's  being  clobbered  by  QRM?  No  longer 
do  you  have  to  time  away— and  with  a  trans- 
ceiver, maybe  forget  w^here  you  were  and  nev- 
er get  back— to  find  a  clear  spot.  Just  let  yoiir 
eye  wander  along  the  trace  and  >'0u1l  immedi- 
ately see  by  the  lack  of  pips  where  you  should 
QSY.  And  what  with  the  calibration  marks 
along  the  base  line  plus  a  httle  experience,  you 
will  be  able  to  impress  the  befabbers  out  of 
your  contact  by  telling  him  ins  tauter  that  you 
see  a  clear  spot  exactly  23  kc  down. 

The  HO-13  costs  $79  from  Heath,  which 
takes  panoramic  fun  right  out  of  the  rich 
man's  class  and  btiugs  it  down  to  all  of  us. 
It's  well  w^orth  everv  cent  of  it. 

.  ,  ,  WA2TDH 
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Mortin  Smith  W8ADV 
27389    Cook    Road 
Olmsted   Falls   38,   Ohio 


The  Sub-Antenna 


p 


Guaranteed  to  bring  in  loud,  clear  DX 
riglit  through  summer  static,  regardless  of 
weadier.  I  doul)t  the  winds  will  blow  this  one 
down! 

It  was  a  known  fact  that  radio  waves  travel 
through  the  ground  just  as  they  do  the  air. 
Listen  in  to  Mother  Earth's  clear  "Constant 
Potential"  ground  waves.  Even  the  primitive 
Tiidian  knew  the  greater  carr\ing  power  and 
absence  of  interference  in  sound  waves  trans- 
mitted through  the  grninid.  The  same  is  tnie 
of  radio,  Tliese  are  some  of  the  ads  back  in 
"Radio  News"  Septeniber,  1928,  that  started 
the  wliule  thing  here. 

I  had  a  receiver,  and  a  nice  long  ground 
that  Ive  been  using  for  over  four  yeai'S  now. 
So  as  I  began  to  tliink  about  it  .  .  .  Well  let's 
see  now.  Take  the  antenna  off  the  receiver, 
now  take  that  ground  oflF  the  transmitter,  put 
it  on  the  receiver  that's  prett>^  dead  right 
now.  *'WOW",  signals,  sure  hard  to  believe 
but  here  it  is! 

The  ground  described  is  a  fifteen  foot  piece 
of  heavy  rubber  coated  wire,  I  would  guess 
about  #4,  The  ham  shack  is  a  9  X  12  block 
building  100  feet  back  of  the  house.  This 
heavy  wdre  goes  out  through  the  side  to  a 
ground  rod  5  feet  long*  To  this  is  also  tied  a 
lieavy  aluminum  clutheshne  which  runs  along 
the  giound  to  a  second  5  foot  stake  about  6 
feet  north  of  the  ham  shack.  From  here  it 
goes  to  a  60  foot  drilled  well  about  90  feet 
to  the  north  of  the  shack.  The  wire  is  buried 
just  under  the  grass  and  upon  reaching  the 
well  it  is  connected  to  the  well  casing,  ergo: 
water  contact.  Thus  you  have  an  under- 
groimd  antenna. 

The  following  are  various  reports: 

W8GNP— Loud  and  clear— about  fifteen 
miles  away 

W8LHW— Jack  said:  "Tbis  is  the  loudest 
signal  Ive  ever  heard  in  Avon,  Ohio/' 
-40  DR  over  S9  he  has  never  heard  a 


station  as  close  as  Lorain,  Ohio,  which  is 
much  closer  to  him,  come  close  to  that 
S -meter  reading. 

W30X— Tony     near     Pittsburgh     said     he 
heard  it  very  w^elh 

WSQMB-RavenmL  Ohio 

W8K1U— Jeromesville,  Ohio 

\V8BiQ-Toledo,  Ohio 

WASADB-Cincitinati.  Ohio 

K8BBI— Cincinnati.  Ohio 

W4SBM-Ft.  Tliomas,  Kv. 
and    many    more    in    Micliigan.    liis    was    on 
1805  kc  to  1820  kc. 

I  tried  it  on  Ohio  Mais  2258  kc  and  was 
lieard  over  the  state  of  Ohio.  The  next  experi- 
ment w^as  on  3830  kc  on  which  tw^o  more  sta- 
tions were  worked:  K8SEY  in  Genoa,  Ohio 
and  K8PER  in  Newcomberstown,  Oliio.  The 
last  frequency  tried  was  another  Mars  fre- 
quency, 4030  kc,   and  again  good  coverage. 

I'm  sorry  I  can't  say  what  the  resonant 
fiequency  is;  however,  it  does  seem  to  be  ver- 
tically polarized.  Again  Tm  not  sure  of  the 
feed  point  impedance;  however,  the  Ranger  II 
doesn't  seem  to  change  very  much  when 
switched  to  a  fuU  wave  Diamond  (520  ft.  for 
1,8  mc, ),  Tlie  top  of  the  diamond  is  at  75 
feet  and  the  bottom  feed  point  is  7  feet  from 
the  ground. 

It  should  be  noted  that  the  diamond  an- 
tenna w^as  installed  after  the  underground 
tests  were  run.  There  is  a  difference  between 
the  diamond  and  nnderground  antenna  in 
performance,  the  diamond  being  better;  how- 
ever, if  a  strong  wind  should  come  along  and 
bicnv  down  the  diamond^  I  still  have  the  reli- 
able underground  antenna  to  support  my  ac- 
tivities, 

I  still  haven*t  figured  out  what  Ive  done^ 
but  Vm  having  a  lot  of  fun  witli  the  gang 
around  here.  Needless  to  say,  do  I  have  the 
company  looking  for  a  larger  coffffee  pot. 

.  ,  ,  WSADV 
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AMATEUR  TELEVISION  is  the  EXCITING  NEW  FRONTIER 
GO  ON  THE  AIR  NOW  WITH  A  VANGUARD  TV  CAMERA 


Model   400  for  TV  channels  2-6   (cIqsbcI     ]   Only  $149,95 

c^rcurt)  less  widlcon 

Model    440   for  ATV   436-450  mcs,  J  and  lent. 

25    mm,    F1.9    normal    angle    lens    in    facusing    *X"    mount 
$18.95 

Other    lens    available    from    $15    to    $250    for    our    fantastic 
FL4    ZOOM    lens. 

Complete   description    m    our   catalog   for   10c* 


Victicon  tubes: 

7038 

7735A 

Grade  A 

$85.00 

$100.00 

Grade  B  f 

$75.00 

$  90.00 

Grade  B 

$60.00 

$  75.00 

S149.9S 


Grade  C  Our  choice  of  an]f  type  1"  vidicon,  new  or  used — 
guaranteed  to  give  satisfactory  service  for  amateur 
use.    $35.00 


The  VANGUARD  Models  400  ond  440  ore  factory  ossembied  with  the  sdme  precfsfoi*  os  our  indus- 
frial  camcros  now  in  continuous  duty  throughout  the  U.S.  CotnpFete  with  self-contained  synchroniz- 
ing generators,  4  mc.  video  omplifiers,  power  supply,  tripod  base  plate  and  low  power  TV  transmitter 
which  can  easily  be  increosed  with  simple  linear  amplifiers.  Illuminatton  con  be  as  low  as  T  foot-condic 
when  using  our  vidicon  ond  lens.  Picture  shorpness  is  guaranteed  to  be  eqaol  to  the  best  copobilities 
of  any  standord  525  line  TV  receiver.  Modular  construction  ond  printed  circuits  permit  quick  reploce- 
ment  and  servicing  of  major  circuits.  Weighs   11    lbs, — measures  approx.   8"  x  6"  x   6". 

Crystal  controlled  horizontol  scon  avatlobie  on  either  model  for  only  $20.00  more*  Add  the  suffix  X 
to  model  number. 

Building  your  own  TV  comero?  Our  complete  line  of  tested  circuit  modules  ond  deflection  yokes  will 
save  you  much  time  and  money.  Fully  described  in  our  coto!og  for  lOf   coin  or  stomps. 


Available  in  the  follow^'ng  models: 
Model        Input  mc.         Output  mc.  Price 


$11.95  up 


VANGUARD 


TRANSISTORIZED   CONVERTERS 

Xew  series  ^00  wiih  i  VHF-CHF  transistor*;*  crystal-con- 
trolled oscillator,  luned  K.F.  stage  and  low  noise  ml^er. 
One  microvolt  sensittvilv.  More  ihan  JO  high  quality  part5 
carefully  assembled  and  tested.  Measure  only  3"  k  Zyi'*  X 


2M 
6M 

20M 
CB 

wm 

fnt'L 

CHU 
CHU 

Marirte 

Aircraft 

Fire,  Pol 
etc. 


noo^D 

)  300  E 
F 


» 


300- Q 


144448 
144-145 
144446 
144-143 


50-54 
.61.8 
28  30 
14  18 


noo-B 

J300-C 
( 300-J 

300  G 

300-A 

303  H 

300-1 

300-K 
300- L 


5051 

.6-1.6 

sn-sd 

M-iq 

50-52 

28-30 

14.0-14.35 

26,905-27,255 

5.0 

9.040.0 
7.3 


300  M        2-3 


f  300  N4 
i  300  N5 


121122 

122423 


'^®    300vp        155456 


LO  1.35 

1.0- 1.29 

LO 

.6  1.6 

LO 
1.0 

,6  1,6 

.61. 6 

.64.6 

«6- 1 .6 


$12.95 
S12.95 
$12.95 
$12.95 

S12.95 
SI 2  95 

$12.95 

$1L95 

$11.95 

$11,95 

$11.95 

$1L95 
$11.95 


ppd. 


ppd* 
ppd 

ppd. 

ppd 

ppd. 

ppd, 

ppd, 

ppd, 

ppd. 

ppd, 
ppd. 


$11.95  ppd. 

$13,95  ppd, 

$13.95  ppd. 

$13.95  ppd. 


2*  Operate  at  12  volts  DC  4-5  ma.  All  above  converters 
are  supplied  with  Motorota  type  connectors.  For  two 
SO-2J9  connectors  in  tead.  add   75c, 


Xuvisior  converters  available  from  $10,  Circuit  modules  and  government  surpluis  equpimeni   abo  available.  Send  10c 
coin  or  stamps  for  complete  catalog. 

For  prompt  shipmeni  please  include  postal  money  order  or  C3shier*$  check.  COD's  must  include  30%  deposit. 
New  York  City  residents  add  595:  sales  la^.  New  York  Siaie  r:*sidt?nis  add  2%  sales  tax.  Include  sulficieni  post- 
age  for  all   items  except   converters  and   circuit    modules   which    are    postpaid. 


VANGUARD  LABS 


Dept,  H-9 

190-48  99th  Avenue 

Hollis,  N.Y.  U423 
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Robert  A.  Kidder 
20  Prescott  Street 
Nashua,  New  Hampshire 


Passivating  Aluminum  Alloys 
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It  may  come  as  a  surprise  to  many  people 
that  iiiucli  of  the  alimiiiiuni  in  u,se  lor  a  great 
variety  of  puiposes  requires  surface  passiva- 
tion. This  is  a  fancy  way  of  saying  that  such 
items  as  aluminum  cliassis  and  front  panels 
nerd  soiue  kind  of  protection  against  corro- 
siou.  The  reason  for  this  is  that  virtually  all 
ahmiiiiLini  in  conunoii  use  is  alloyed  with  other 
metals,  mainly  magnesium^  and  to  lesser  ex- 
tents with  copper,  manganese,  and  silicon.  Its 
true  that  cheniically  pure  ahuninuni  passivates 
itself  by  forming  a  film  of  aluminum  oxide 
on  its  surface,  and  that  the  oxide  film  is  im- 
pervious in  general  to  further  atmospheric  at- 
tack. From  a  chemical  standpoint,  however, 
alumininu  alloyed  with  other  elements  is  high- 
ly^ impure,  and  its  tendency  to  corrode  is  great- 
ly midtiplied.  Apparently  the  other  metals  in 
the  alloy  have  a  catalytic  eflect  on  the  alumi- 

Fig.    1 
First   Aid 
Cordinal    rule:   Coll   the   nearest   hospital    or 
doctor    immediately » 
Acid   or  caustic   burns: 

Rinse  immediately  with  running  water.  Do 
not  scrub,  wipe,  bfot,  or  even  touch  the 
affected  area.  After  rinsing  for  ot  least  10 
minutes,  cover  the  burn  with  a  loosely 
fitting,  clean,  soft  cloth.  Do  not  apply  salves, 
ointments,  or  other  medication  of  any  kind. 
Acid   or   caustic   in   the  eyes: 

Rinse    continuously    with    running    water, 
keeping    the    eyelids   open,    Flush    the    sur- 
rounding areas  also.  Do  not  apply  medica- 
tion of  any  sort. 
Swallowed  acid: 

Drink  immediately  one  quart  of  milk  (one 
pint  for  Q  child  5  years  or  younger)    or  one 
tablespoon  of  milk  of  magnesia  in  a  cup  of 
water.  Do  not  try  to  induce  vomiting. 
Swallowed  caustic  soda: 

Drink    immediately    one    quart    of    milk, 
vinegor^  or  any  fruit  juice    (one  pint   for  a 
chiid  5  yeors  or  younger) ,  Do  not  try  to  in- 
duce vomiting. 
Swallowed   solvents : 

Drink  immediately  one  quart  of  milk  and 
induce  vomiting  by  prodding  the  bock  of  the 
tongue  and  the  throot  with  the  fingers  or  a 
spoon. 
In  all  cases: 

Once  again,  call  the  nearest  hospital  or 
doctor  immediately. 


num,    and    in   electronic    equipment    corrosion 
may  be  further  aided  by  electrolysis. 

Granted  that  surface  protection  of  some 
sort  is  required  for  aluminmn  alloys,  what  al- 
tematives  are  available?  The  easiest  way  out  is 
paint.  This  is  also  the  least  satisfactory,  when 
primer  and  paint  by  themselves  are  iised. 
There  are  two  more  answers  to  the  question, 
both  of  which  are  eininentlv  satisfactory:  alo- 
dizing,  and  anodizing*  Both  processes  result  in 
the  fonnation  of  impervious  films  which  are 
niolecularly  bonded  to  tlir  sin  face  ot   the  al- 

loy- 

Alodiziiig  is  a  pnrelv  chemical  treatment 
which  produces  a  very  thin  (about  3  microns 
deep)^  elecbically  conductive  coating  that*s 
proof  against  normal  atmospheric  coriditions^ 
including  industrial  smog  and  sea  air.  The 
process  described  herein  imparts  a  mustard  col- 
or to  the  alloy,  but  the  surface  can  be  buffed 
with  a  clean^  soft  clotli  to  yield  a  finish  that 
resembles  pijlished  bronze,  or  fogged  gold 
plate,  UnbufFed,  it's  an  excellent  base  for 
primer  and  paint. 

Anodizing  is  an  electro-chemical  treatment 
which  produces  on  the  surface  of  the  aUoy  a 
heavy  film  of  almninitm  oxide  thats  electri- 
cally non-conductive.  For  those  who  may  be 
interested,  emery  and  ruby  are  also  forms  of 
aluminum  oxide*  It's  second  only  to  diamond 
in  hardness,  physically  tough,  and  practically 
bomb-proof  to  corrosion.  As  formed  by  anodiz- 
ing, it's  satiny  silver  in  appearance,  but  it's 
porous  and  can  be  colored  by  dyeing-  Dyes 
are  available  in  a  bewdldering  array  of  colors 
and  metal  tones.  Being  non-conductive,  ano- 
dizing is  a  dandy  finish  for  tiansistur  and  diode 
heat  sinks,  because  the  devices  can  be  bolted 
directly  to  the  heat  sink  witliout  using  fiber 
washers  or  mica  gaskets.  This  results  in  much 
more  eflFecHve  cooling  of  the  semiconductors. 

Both  of  these  processes  can  be  carried  out 
at  home  if  suitable  equipment  can  be 
scrounged,  jury-rigged,  or  (perish  the 
thought!)  purchased.  Before  diving  into  the 
details  of  either  treatment,  however,  the  au- 
thor is  conscience-bound  to  emphasize  certain 
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essential  safety  measures.  Both  processes  en- 
tail the  use  of  dangerously  corrosive  chemi- 
cals, and  specific  precautions  must  be  ob- 
sei'ved  to  insure  both  personal  safety  and  the 
protection  of  varloas  household  appurtenanc- 
es, notably  the  phimbing.  It  may  seem  that 
the  writer  is  going  to  ridiciiloiTS  extremes  in 
making  the  following  recommendations,  but  he 
has  seen  the  results  of  caustic  and  acid  burns. 
They  are  excruciatingly  agonizing  to  experi- 
ence, and  they  leave  permanent,  ugly  scars. 
Even  a  tiny  spatter  of  acid  or  caustic  in  the 
eyes  can  cause  blindness.  Needless  to  say,  these 
chemicals  are  violently  poisonous  if  swallowed. 
In  spite  of  all  that,  they  are  not  dangerous 
to  work  with  if  they  are  treated  with  respect 
and  humUvd  tvilh  due  regard  for  the  potential 
havoc  they  can  wreak.  The  importance  of 
stricll)  following  the  safety  measures  outlined 
below  is  impossible  to  overstate. 

Familiarize  yourself  and  several  friends  or 
family  members  with  tlie  First  Aid  infonnation 
given  in  Figure  1.  Have  one  of  these  people  in 
the  area  at  all  times  while  you  are  working 
so  that  emergency  treatment  can  be  rendered 
instantly  in  the  event  of  an  accident.  The  one 
factor  that  literally  will  save  somebody's  hide 
is  the  speed  in  which  First  Aid  can  be  ini- 
tiated. 

Ventilate  your  work  area,  A  regular  kitchen 
exhaust  fan  is  adequate  if  you  set  up  yom 
equi]^rnent  under  it*  An  electric  fan  blowing 
out  through  a  window  will  also  do  nicely.  At 
the  very  least,  open  all  the  windows  and  out- 
side doors  of  tlie  room  in  which  you  are  work- 
ing. 

Wear  protective  coverings.  The  minimum 
is  a  pair  of  icatertifdit  rubber  gloves  and  gog- 
gles, or  a  swimmers'  face  mask.  If  you  can  turn 
up  a  rubl>er  apron  and  a  pair  of  rubber 
boots  or  galoshes,  so  much  the  better,  because 
raw  sulphuric  acid  will  burn  through  a  leather 
shoe  or  a  trouser  leg  in  very  sliort  order. 

Leave  a  nearby  water  faucet  running  at  all 
times  while  you  are  working  with  or  aromid 
these  chemicals  •  This  spigot  should  have 
enough  free  space  beneath  it  to  allow  gettinti 
the  lace  under  it  in  an  emergCHcy-  Also,  keep 
a  pail  of  water  in  a  handy  location  where  it's 
not  likely  to  get  contaminated  by  any  of  the 
chemicals.  This  is  for  use  in  case  acid  or  cans 
tic  is  spilled  on  the  torso  or  the  legs. 

Flush  or  wipe  up  spills  immediately.  Also 
rinse  promptly  anything  that  comes  in  con- 
tact  with  these  chemicals,  including  gloves^ 
stirring  rods,  and  measuring  containers.  Upon 
completion  of  the  work,  rinse  the  gloves  and 
other  protective  co\erings  befoie  taking  them 
oflF. 


Fig.   2 

List  of  Maferiofs 

Pickling     (Cleaning)     Process 

Equipment: 

Steel,  stainless  steel,   or  plastic  container 

Glass  or   pfastic   contQiner 

Beam  balance,  or  spring  scale  accurate 
to  one  gram 

Steel    rod 

Glass  rod 

Stove,  or  hot  plate optional 

Thermometer,  reading  to  212°F,  optional 
Chemicals: 

Nitric   acid    (HNOi)    42%    concentration 

Coustic  sodo    (Sodium  hydroxide,   NaOH) 

Organic  solvent 

Alodixing    Process 
Equipment: 

Glass  or  plastic  container 

Glass  rod 

Beam  balance,  or  spring  scale  accurate  to 

one  gram 
Chemical : 

"Alodine    1200" 

available   from: 

Americon  Chemical   Paint  Co, 

Ambler,    Pennsylvania 

$3,80   per  pound 

Anodizing    Process 
Equipment : 

Gloss,   piastre^   or  lead-lined  container 

Glass    rod 

DC  power  source,  heavy  current,  10  to  18 
volt  output    (see  text) 

2  automotive  battery  cables 

Sheet  of  chemically  pure  lead  (not  re- 
quired   with    o    lead-lined    tank) 

Insulated  support  rod  (piece  of  broom 
handle,   etc.) 

Aluminum  strop  stock,  Vz"  to  1''  wjde^ 
1/16"  to    Vb"  thick    (See  Figure  5) 

Metal  container  for  boiling  water 

Chemical : 

Sulfuric  acid  (H::S04)  66*"  Bourne  scale 
(undiluted) 

Dyeing    Process 

Equipment: 

Metal    container,    preferably   disposable 

Beam  balance^  or  spring  scale  accurote  to 
one  gram 

Stove,  or  hot  plate 

Thermometer,    reading   to   212°F, 
Chemicals: 

Dye 

available   from: 
Sandoz,    Inc. 
61-63    Van    Dam   Street 
New   York    13,    New   York 

Nickel  ocetote,  of  anti- leaching  agent 
recommended  by  the  dye  manufacturer. 
The  use  of  anti -leaching  agents  is  op- 
tional,   in  general. 

NOTES 

1 .  The  various  containers  called  for  should 
be  large  enough  to  allow  the  complete 
immersion  of  the  orticle  to  be  treated. 

2.  Use  seporote  containers  for  each  process. 

3.  It's  permissible  to  use  acids  of  different 
concentrations  than  those  specified  here, 
provided  they  aren't  diluted  down  below 
the  strengths  of  the  solutions  described 
in  the  text. 
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Exercise  caution  at  all  times.  Keep  in  niiiid 
that  these  chemicals  are  in  the  same  league  as 
the  B-plus  in  your  final.  Members  of  that 
league  are  well-behaved  as  long  as  you  respect 
them,  but  they'll  bum  you  good  *n  proper  if 
you  disregard  their  potency  and  act  carelessly. 

Don't  begin  to  work  until  all  safety  mea- 
sures have  been  complied  with, 

Don*t  pour  water  into  an  acid.  This  will 
cause  the  acid  to  spatter  violently.  Do  it  the 
other  way  around*  Put  the  required  amount 
of  w^ater  in  the  tank  firsts  then  slowly  add  the 
acid  while  stirring  the  water  with  a  glass  rod. 

Don't  put  your  fingers  or  hands  into  the 
solutions,  even  with  rubber  gloves  on.  Use 
slings  made  from  rubber  or  teflon  insulated 
I'vire  or  hooks  bent  from  tiimed  solid  copper 
buss,  16  gauge  or  heavier,  to  hold  and  support 
the  work  while  it's  immersed  in  the  various 
baths. 

Don't  handle  tlie  work  by  its  edges  or  cor- 
ners. This  will  preclude  the  possibility  of  slic- 
ing or  piercing  the  gloves. 

Don't  leave  the  solutions  unattended.  As  an 
added  precaution,  lock  all  the  kids  up  in  a 
closet  or  send  them  to  Grandma's  house  for  the 
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Fig,  3 
For  one  generator: 
Rl    2  ohms,    10  wotts 
R2  25  ohms,   50  watts 
Motor    ^4    HP        Wire  size   8GA 
Ammeter  0-50  amps   dc 
For  two  generators: 
Rl    1    ohm,   25   watts 
R2    ]  2  ohms,    1  00  watts 
Motor   1    HP  minimum,    1  Vz  preferred 
Ammeter  0*100  omps  dc        Wire  4GA 
The  values  given  obove  ore  typical   for  on 
overage  hook-up.  They  may  vary  os   much 
OS  50%   among  different  mokes  of  genera- 
tors. 

Maximum  overload  for  one  generator  is  40 
amps  for  not  more  than  20  minutes. 
Maximum  overload  for  two  generators  is  75 
amps  for  not  more  than  20  minutes. 
Maximum  continuous  load  per  generotor  is 
30  amps. 
R2  is  the  output  voltage  control. 


die  work  area.  These  processes  are  fasciiiating 
to  watch,  but  all  it  takes  for  a  catastrophe  is 
one  extraneous  individual  under-foot  at  a  criti- 
cal moment. 

Don't  salvage  the  solutions  when  the  work 
is  finished.  Dispose  of  them.  The  cost  of  tlie 
chemicals  used  in  these  processes  is  very  rea- 
sonable, but  the  accidental  damage  they  might 
cause  can  be  very  unreasonable. 

That  cuvLTS  the  subject  of  personal  safety 
measures  rather  thoroughly.  They  are  based 
on  the  standard  operating  procediu-es  of  labs 
and  shops  where  corrosive  chemicals  are  used^ 
so  the  author  reallv  isn't  an   old   worrv^-wart. 

Now  let's  consider  the  plumbing.  If  your 
house  has  a  cesspool  or  a  septic  tank,  don't  dis- 
pose of  tlie  solutions  by  pouring  them  down 
the  drain.  They  will  kill  off  all  the  bacteria  that 
normally  break  down  the  sewage,  and  you  may 
get  stuck  with  backed -up  drains  and  an  in- 
credible stink.  The  best  way  to  get  rid  of 
them  in  this  case  is  to  bury  them.  Dig  a  hole 
somewhere  that*s  clear  of  the  cesspool  or  septic 
tank,  the  leaching  bed,  and  the  wU,  dump  the 
solutions  in,  and  fill  the  hole  up  again. 

If  voiH"  house  is  served  bv  a  citv  or  town 
sewer  svstem,  the  solutions  can  be  safeK  dis- 
posed  of  by  pouring  them  slowly  down  the 
draiii  while  the  faucet  is  nmning.  Let  the  wa- 
ter continue  to  run  for  at  least  fifteen  minutes 
after  the  last  of  the  l>aths  goes  down.  This 
will  flush  out  all  the  traps  and  low  spots  in 
the  pKmibing  and  give  you  die  cleanest  drains 
for  miles  around. 

There's  nothing  wrong  with  linsing  the  work 
off  into  the  drain  though^  whether  or  not  you 
have  a  cesspool  or  a  septic  tank.  The  tiny 
amounts  of  chemicals  that  might  wind  up 
down  there  by  doing  this  will  be  so  diluted 
that  the^'  wouldn't  bother  even  a  small  amoe- 
ba. 

The  general  procedure  for  passivating  an 
item  of  alruninum  alloy  is  first  to  pickle  it  and 
then  either  to  alodize  it  or  to  anodize  it*  An 
alndized  article  can  then  be  primed  with  zinc 
chromate  and  painted  or  it  can  simply  be 
bufled  with  a  soft  cloth.  An  anodized  piece 
can  be  left  clear  or  dyed  almost  any  imaginable 
color  or  metal  tone*  Anodized  surfaces  also 
hold  primer  and  paint  very  welL 

The  first  thing  to  do  is  to  consult  the  list  of 
materials  and  to  round  up  all  the  paraphernalia 
for  the  processes  that  you  intend  to  use.  Suit- 
able containers  are  the  various  plastic  pails, 
dish  pans,  and  waste-paper  buckets  available 
cheap  at  your  friend! v  neighborhood  5  &  10, 
A  few  altemati\^es  are  plastic  bleach  jug^  with 
the  neck  and  handle  cut  off,  plioto  developing 
trays,  arid  hoirowing  the  real  McCoys  fioni  a 
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Fig,  4,  Anodizing  set-up 

liigh  school  or  college  chemistn   lab  or  a  plat- 
ing shop. 

It's  best  to  use  commercial  sodiiuvi  In  dioxide 
for  the  caustic  etch,  in  preference  to  a  lionse- 
hold  lye  such  as  Drano*  Perusal  of  a  Drano 
hibel  reveals  that  the  product  contains  only 
54%  caustic  soda  and  a  total  of  46%  additives 
and  "inert"  ingredients,  These  extra  goodies 
are  included  to  prevent  tuining  animal  fat  in 
the  drain  into  hard  soap.  This  is  lovely  for 
the  drain »  but  these  same  additives  will  cause 
the  formation  of  blemishes  and  little  black 
things  on  aluminum  alloys.  Besides,  the  au- 
tlior*s  12  ounce  can  of  Drano  cost  33  cents  and 
commercial  sodium  hydroxide  can  be  had  for 
as  little  as  16  cents  a  pmmd. 

The  organic  solvent  can  be  ahnost  any  com- 
mon cleaning  solvent  such  as  methjl  etlnl 
ketone  (M.  E.  K.),  acetone,  toluol,  or  metha- 
nol Stay  away  from  carbon  tetrachloride  or 
carbon  disulfide.   ThevVe  both  sucakv  killers. 

The  chemicals  and  some  of  the  equipment 
can  be  olrtained  from  a  chemical  or  scientific 
supply  lunise.  Other  possil)le  sources  are  a 
plating  shop,  a  higli  school  or  college  science 
department,  large  hardware  or  paint  stores 
(expeeially  those  catering  to  industry  ),  rental 
agencies,  surplus  outlets,  auto  boneyards,  and 
the  Yellow  Pages, 

After  youVe  rounded  up  all  the  gear,  set 
up  all  the  processes  that  you're  going  to  use. 
This  is  necessary  because  once  the  aluminum 
alloy  has  been  cleaned,  it's  really  clean.  If 
it's  left  lying  about  while  subsequent  steps  are 
being  prepared,  it  may  build  up  enough  of  a 
film  of  corrosion  to  affect  the  remaining  pro- 
cedures- Then  you'd  have  to  start  all  over 
again^  and  thin  aluminum  alloy  parts  won't 
stand  being  pickled  too  many  times  before 
the)'   develop   great   gaping  holes   all   over. 

The  first  pickling  or  cleaning  bath  is  the 
caustic  etch.  This  is  prepared  by  dissolving 
from  2  to  8  ounces  of  sodiun^  hydroxide  per 
gallon  of  w^ater.  Mix  it  up  in  a  steel  pot  if 
you  intend  to  heat  tlie  solution,  or  in  a  plastic 
container  if  you're  going  to  use  it  at  room  tem- 
perature. You  ought  to  heat  it  if  >^ou  have  lots 
of  pieces  to  clean,  or  it  they  re  really  cruddy 
or  scarred  up.  Heating  the  caustic  etch  makes 


it  more  effective  and  its  action  faster.  You  can 
get  awa>'  u  ith  using  it  at  room  temperature  if 
you  have  only  a  few  pieces  to  do  and  they 
are  fairly  clean  to  start  with.  Use  8  ounces  of 
sodium  hydroxide  per  gallon  if  you  plan  to 
work  the  etch  cold*  Use  4  oimces  per  gallon 
if  you  heat  it.  Use  only  2  ounces  per  gallon  if 
you  heat  the  solution  and  the  parts  are  quite 
clean  and  without  scratches.  Stir  the  mixtme 
with  a  steel  rod  until  aU  the  caustic  soda  lias 
dissolved.  If  you  intend  to  heat  it,  bring  it  up 
to  a  temperature  of  between  150°  and  160 ^F. 

The  second  pickling  bath  is  the  nitric  dip. 
If  you  have  obtained  the  42%  concentration  of 
nitric  acid,  mix  it  even-Steven  by  vohmie  with 
water.  For  example,  if  you  need  two  gallons 
of  the  dip,  put  one  gallon  of  w^ater  into  a  glass 
or  plastic  container^  then  slowly  add  a  gallon 
of  42%  nitric  acid  while  the  solution  is  being 
stirred  with  a  glass  rod.  Tlie  resulting  mixture 
will  be  21%  nitric  acid-  If  you  are  using  a 
different  concentration  of  acid,  you'll  have  to 
alter  the  amount  of  water  vou  start  with.  The 
badi  should  be  lietween  20%  and  25%  nitric 
acid- 

The  alodizing  solution  is  prepared  by  dis- 
suKang  2  ounces  of  "Alodiue  1200'*  per  gallon 
of  \\  ater.  Mix  it  up  in  a  glass  or  plastie  con- 
tainer and  stir  it  well  with  a  glass  rod.  A  card 
to  the  American  Chemical  Paint  Company^ 
Ambler,  Pennsvlvania  will  reveal  the  where- 
abouts  of  the  nearest  distributor  of  "Alodine 
1200",  If  you  happen  to  get  hold  of  some  other 
alodizing  agent,  prepare  it  according  tn  llie 
manu  facturer's  instiTictions, 

Let's  consider  the  dc  power  source  necessary 
for  anodizing  l>efore  we  discuss  the  actual 
set-up.  Ideally  it  should  have  an  output  vari- 
able between  10  and  18  vdc  and  be  able  to 
supply  between  10  and  25  amps  per  square 
foot  of  anodL^ed  surface.  The  exact  current 
drain  \\ill  depend  on  tlie  composition  of  the 
alloy,  the  uoncentratinn  of  the  electrolyte,  the 
purity  of  the  lead  cathode,  the  voltage  used, 
and  other  imponderables  such  as  whether  or 
not  Brezhnev  had  borscht  for  breakfast-  For 
clear  anodizing,  15  volts  is  required,  but  if 
you  intend  to  dye  the  article,  the  anodizing 
voltage  will  be  determined  by  the  dye  that 
vou  use. 

Before  somebody  gets  all  shaken  up  over 
the  improbability  of  turning  up  such  an  exotic 
supply,  tixe  waiter  hastens  to  point  out  diat  any 
tic  potential  between  10  and  18  volts  will 
produce  an  anodized  film  on  aluminum  allov, 
and  that  the  film  so  fujmed  will  effectivcb 
protect  the  metal  beneath  it.  Working  with  a 
different  voltage  than  the  one  tieeded  for  best 
results  with  die  dve  will  affect  the  vividness 


78 


of  the  color,  but  the  dye  will  take  to  a  greater 
or  lesser  de^iee.  You  can  always  ntn  a  piece 
of  scrap  alloy  through  the  whole  process  to 
find  nul  how  tlip  eucl  result  v\ill  Iciok. 

The  chances  are  that  vou  a  head  v  Imve  a 
power  source  that  can  be  used  for  anodizing. 
It's  the  family  bomber,  if  it  has  a  12  \f)It  ig- 
nition system.  It  will  supply  tip  to  25  to  30 
anips,  more  if  you Ve  installed  a  heavy  duty 
generator  or  alternator  for  that  California  gaL 
Ion  reposing  in  the  tnmk.  If  }ou  use  the  ear's 
electiical  system,  prop  up  the  throttle  linkage 
so  that  the  engine  is  turning  over  fast  eriough 
to  keep  charging  the  battery  continuously 
while  the  anodizing  is  in  progress.  Be  sure  to 
\vork  upwind  of  the  exhanst.  and  don't  work 
inside  the  garage,  even  with  the  doors  wide 
open. 

Another  scheme  is  to  make  up  a  dynamotor 
set  using  an  ac  motor  to  turn  ov^er  an  auto- 
motive 12  volt  generator  or  alternator  (or  a 
pa:r  of  them,  even).  The  hook-up  shown  in 
Fig.  3  will  put  out  over  700  watts  (at  18  vdc) 
for  short  periods  with  one  generator,  and  iu 
excess  of  L3  kilowatts  intermittently  with  two 
generators.  In  addition,  its  outi:)ut  voltage  is 
variable  over  the  desiied  range.  The  general- 
tors  can  be  the  common,  garden  variet>^  12 
volters  available  at  the  local  auto  junkyard, 
but  if  you  use  two  gc^nnies,  try  to  get  two  of 
the  same  make  and  model. 

Other  power  source  possibilities  include 
hoiTOwing  a  heavy  duty  battery  charger  frono 
the  corner  gas  station,  and  paving  a  visit  to  the 
science  department  of  the  local  high  school 
or  college.  Undoid)tetIly  there  are  other  ways 
to  obtain  the  necessarv  schmaltz  for  anodiz- 
ing,  but  the  audi  or  has  attempted  only  to  point 
out  a  couple  of  methods  that  can  be  jury- 
rigged  fi'om  go(xlies  around  tlie  house  and 
neighborhood* 

Prepare  the  anodi/ing  electrolyte  by  adding 
one  volume  of  66^  (Baume  scale)  imdiluted 
sulfuric  acid  to  nine  volumes  of  w^ater.  It  is 
especially  important  with  undiluted  sulfuric 
acid  to  add  the  acid  to  the  water,  not  vice- 
versa,  in  order  to  avoid  spatteriug.  Adil  the 
acid  slowly  while  stirring  the  water  with  a 
glass  rod.  The  resulting  solution  should  be 
15%  to  18%  sulfuric  acid  by  weight,  or  lO^J  by 
volume.  If  you  started  with  diluted  acid,  you 
will  have  to  reduce  the  amoiuit  of  water  to 
make  it  come  out  right.  (A  gallon  of  w^ater 
weighs  8  pounds;  a  gallon  of  sulfuric  acid 
weighs  13  pounds,) 

Using  an  automotive  battery  cable,  connect 
the  negative  side  of  the  power  source  to  the 
lead  electrode.  If  you  were  able  to  get  a  lead- 
lined  tank,  a  separate  lead  cathode  won't  be 


needed,  and  you  can  connect  the  negative 
cable  directly  to  the  lead  lining  of  the  lank. 
Fig,  4  shows  the  whole  set-up. 

If  youVe  going  to  color  the  a  nodi  zed  sur- 
face, mix  up  the  dye  according  to  the  direc- 
tions on  the  labeL  You  will  onlv  need  some- 
thing  like  %  to  1/3  of  an  ounce  of  dye  per 
gallon  of  water,  so  it's  quite  probable  that  a 
sample  of  the  dye  wiU  be  sufficient  for  most 
small  jobs.  Send  a  card  off  to  Sandoz,  Inc.  for 
specific  information  on  colors  (they  make  dyes 
in  about  100  colors,  all  dilferent),  samples, 
and  the  location  of  the  nearest  dealer.  The 
mixing  instructions  will  probably  indicate  a 
proportion  like  2  grams  per  hter  of  water,  so 
use  these  conversions:  28  1/3  grams  =  I  ounce 
(avoirdupois);  1  liter  :=  L06  quarts  (fluid). 

After  the  dye  is  mixed,  put  it  on  the  stove 
or  hot  plate  and  bring  it  up  to  a  temperature  of 
between  ISO^F  and  leO^F,  Also,  fill  another 
metal  container  \\ith  water  and  bring  it  to  a 
boil.  Add  the  anti-leadn*ng  agent  to  this 
water,  if  one  is  called  for.  This  completes  all 
the  setting-up  procedures. 

Now  let's  look  into  the  pickling  process. 
Incidentally,  all  forming,  bending,  cutting, 
drilling,  and  other  machining  of  the  piece  to 
be  treated  should  be  finished  before  any  of 
these  processes  is  undertaken-  Start  by  wiping 
the  work  with  the  organic  solvent  and  a  clean 
cloth  or  a  paper  towel  This  removes  any  skin 
oils,  grease,  and  other  residues  from  the  sur- 
face of  the  piece.  Now  dip  it  into  the  caustic 
etch,  using  a  hook  or  a  sling  to  support  it. 
The  work  may  fizz  like  an  Alka-Seltzer  when 
you  first  put  it  in.  Tip  the  article  back  and 
forth  a  couple  of  times  to  free  any  trapped  air. 

This  bath  will  actually  reduce  the  surface 
of  the  alloy.  It  w^ill  remove  shallow  scratches, 
and  itll  feather  the  edges  of  the  deeper  ones 
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Fig.   6 
ANODIZING  VOLTAGES  AND  TIMES 
VOLTAGE  MINUTES 

CLEAR  DYED 

16  to   18  15  to  15  10  to  20 

13  to   16  15  to  20  20  to  25 

10  to    13  20  to  30  25   to  40 

so  theyTl  be  less  noticeable.  Leave  the  work 
immersed  in  the  caustic  etch  for  2  or  3  min- 
utes, then  take  it  out  At  this  point  the  surface 
will  have  a  smoky,  faintly  grainy  appearance, 
somewhat  like  a  cold  solder  joint.  Rinse  the 
piece  tlioroughly  with  running  water- 
Now  dunk  the  work  into  the  nitric  dip  and 
shift  it  around  a  bit  to  eliminate  trapped 
air.  This  bath  removes  the  smut  formed  on 
the  surface  of  the  alloy  by  the  caustic  etch. 
There  ma)'  be  some  fizzing  in  this  solution, 
too.  Let  the  piece  soak  for  2  or  3  minutes,  until 
its  bright  and  shiny.  Then  take  it  out  and 
rinse  it  thoroughly  with  running  water.  This 
completes  the  pickling,  or  cleaning,  process, 
and  the  work  should  now  go  immediately  to 
the  alodizing  bath  or  to  the  anodizing  tank. 

The  alodizing  is  accomplished  by  immersing 
the  pickled  part  in  the  *'Alodine  1200"  solution* 
Tilt  the  work  once  or  twice  to  release  trapped 
air.  Let  the  piece  stay  in  the  bath  for  30  sec- 
onds to  one  minute  if  the  solution  is  fresh, 
longer  if  youVe  done  lots  of  parts  in  it.  When 
vou  take  the  article  out  of  the  bath,  it  will 
look  as  though  it  had  been  sprayed  with  mus- 
tard. Rinse  the  part  thoroughly  with  mnning 
water  and  hang  it  up  to  dry  for  an  hour  or  so, 
W'hen  it  is  dry  it's  ready  to  be  buffed  or 
primed  and  painted.  It  can  also  be  used 
as  IS. 

Anodizing  is  a  bit  more  complex.  If  you 
aren't  using  a  leadlined  tank,  immerse  the  lead 
cathode  in  the  electrolyte.  Connect  the  work 
to  the  positive  side  of  the  power  source,  using 
the  other  batteiy  cable.  The  points  of  contact 
may  leave  visible  marks  on  the  obiect,  so  try 
to  make  the  connection  somewhere  on  the 
piece  where  possible  marks  won't  matter.  The 
only  metal  that  you  can  use  for  making  con- 
nections that  will  be  in  physical  contact  with 
the  electrolvte  is  aluminum  or  aluminum  al- 
loy-  Don't  use  copper  or  brass  for  these  "wet" 
connections,  but  they  can  be  used  for  any 
"dry"  contacts.  See  Fig.  5  for  some  connec- 
tion hints.  The  power  source  can  be  switched 
on  before  the  work  is  put  into  the  tank,  be- 
cause no  current  can  flow  unless  the  item  is 
in  contact  with  the  electrolyte- 

Now  immerse  the  piece  in  the  tank,  being 
careful  not  to  short  it  against  the  lead  cath- 
ode (it  might  wipe  out  the  power  source )• 
Rock  the  woik  a  bit  to  free  any  trapped  air. 


For  clear,  un colored  anodizing,  give  the  item 
L5  volts  for  15  to  20  minutes.  For  dyed  work 
in  general,  15  volts  for  20  to  25  minutes  should 
do  the  tiick,  but  if  it's  possible  for  you  to  do 
so,  follow  the  dye  manufacturers  recommen- 
dations for  voltage  and  time.  For  those  of  you 
who  are  using  a  fixed  voltage  other  than  15 
volts.  Fig.  6  will  serve  as  a  guide  to  the  prop- 
er time  for  the  voltage  you  have  available. 

While  the  piece  is  in  the  tank  stir  the  elec- 
trobte  with  a  glass  rod.  This  is  necessary  to 
insure  an  even  film.  When  the  time  is  up, 
take  the  work  out  of  the  tank,  disconnect  it 
from  the  power  source,  and  rinse  it  thorough- 
ly with  running  water*  The  surface  of  the 
article  will  have  a  satiny  appearance.  This 
is  the  anodized  fihn. 

If  you  are  going  to  color  tlxe  item,  it  goes 
\at  next.  Keep  the  temperature  of  the  d\'e  as 
constant  as  vou  can  at  about  150 '^F.  and  follow 
the  manufacturer's  recommendations  for  dye- 
ing time. 

From  the  dye  bath  the  work  goes  into  the 
pot  of  boiling  water  for  15  minutes.  The  water 
mav  leach  out  some  of  the  color,  and  this  mav 
lighten  the  shade  a  bit.  An  anti-leaching  agent, 
added  to  tlie  water  beforeliand,  will  minimize 
this  occurrence,  A  dash  of  nickel  acetate  is  the 
usual  additive,  but  the  dye  people  may  sug- 
gestj  or  require,  something  else.  When  tlie 
work  comes  out  of  the  boiling  water,  the  proc- 
ess is  finished,  and  the  part  is  ready  to  use. 
If  you  are  not  dyeing  the  article,  it  goes 
directly  into  the  boihVig  water  after  youVe 
taken  it  out  of  the  anodizing  tank  and  rinsed 
it  thoroughly.  The  purpose  of  the  boiling  wa- 
ter is  to  seal  the  pores  in  the  film.  Let  it  cook 
for  15  minutes,  then  take  it  out.  This  com- 
pletes the  anodizing  process,  and  the  piece  is 
ready  to  use. 

You  should  promptl)  break  down  the  set- 
up and  dispose  of  the  solutions  when  the  last 
item  is  finished.  If  it  really  goes  against  your 
grain  to  get  rid  of  the  acid  solutions,  they 
can  be  stored  in  glass  or  plastic  jugs.  Don't 
fill  them  up  to  the  top^  though.  Leave  some 
space  in  each  jug  for  gas  formatioru  other* 
wise  ennugh  pressure  may  build  up  inside  the 
bottle  to  burst  it.  The  other  solutions  are  so 
inexpensive  that  they  aien  t  worth  the  bother 
of  storing  them.  Store  the  acid  solutions,  if  you 
trouble  to  save  them,  and  any  unused  chemi- 
cals under  lock  and  key. 

The  author  wishes  to  acknowledge  the  es- 
sential assistance  rendered  by  Gus  Fletcher  of 
Sanders  Associates,  Nashua,  New  Hampshire. 
Without  his  help  this  article  could  not  have 
been  written. 

.  .  .  Kidder 
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EDWARDS  ELECTRONICS 

whose  personnel  Includes 
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ACCESSORIES; 

•  AC  power  supply,  matching  cabinet  with 
speaker.  Model  117-0 $  85 

•  12  Volt  DC  Power  supply.  Model  412 

•  Piufi-in  VOX.  Model  VXl i 

OTHER  FEATURES 

•  3.5  -  4.0  mc,  7.0  -  7.5  mc,  13.85  •  14,35  mc, 
21.0  ■  21.5  mc,  28.5  -  29.0  mc  (10  meter  full 
coverage  kit  available). 

•  Transistorized  VFO. 

•  Crystal  lattice  filter. 

•  ALC  .  .  .  AGC.  .  .  S-Meter. 

•  51/2  in.  high,  13  in.  wide,  IX  in,  deep. 

•  400  watts  SSB  input. 

•  Lower  sideband  on  80M  and  40M.  Upper  sideband 
on  20M,  15M,  and  lOM.    (Opposite  sideband  kit 

available.) 
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Surplus  SWR-Power  Meter 


The  SWR  of  a  bans  miss  ion  line  is  more  im- 
portant in  the  VHF  and  UHF  range  than  it  is 
in  the  HF  ham  bands.  Unfortunately,  most  in- 
expensive SWR  meters  made  for  the  amateur 
market  aren't  very  useful  above  30  nic*  I  was 
hying  to  figure  out  a  simple  solution  to  this 
problem  when  I  noticed  an  ad  in  73-  E,  C. 
Hayden  in  Bay  Saint  Louis^  Mississippi  sells 
a    surplus:    reHectometer    with    200    microamp 


r 
p 


meter,  diodes  and  even  the  calibrating  rheostat 
for  only  $8.25.  I  ordered  one  and  found  that  it 
was  the  Saratoga  Industries  Model  HC  999  R 
which  is  identical  to  the  Jones  Model  574,23 
Micromateh-  It  comes  attached  to  a  piece  of 
RG  9  50  ohm  coax  and  has  a  huge  connector 
on  one  end.  The  other  end  is  cut.  The  assem- 
bly comes  from  a  Hallicrafters  T-465/ALT-7 
radar  jamming  transmitter  covering  the  range 
of  168  to  352  mc. 

I  decided  to  use  another  meter  and  save  the 
small  200  microamp  one  for  another  use.  You 
can  use  any  size  meter  from  50  pa  to  500  ua. 
The  more  sensitive  meter  is  necessary  for  low 

IP 

power  at  lower  frequencies, 

I  mounted  the  refiectometer  and  metering 
circuitry  in  a  gray  hammer  tone  Minibox,  5x7 
X  3  inches.  I  used  a  nine  position  range  switch 
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because  it  was  available,  but  you  cau  use  t)lher 
ranges.  Since  I  used  a  50  ija  meter,  I  made  one 
position  of  the  switch  a  diiect  short  to  protect 
the  meter.  Switch  two  has  four  positions.  The 
first  reads  forward  power  to  the  antenna  in 
w^atts.  Position  two  reads  reflected  power  in 
watts.  Position  three  is  used  to  set  the  meter  to 
fuU  scale  with  RL  The  fourth  position  reads 
the  SWR, 

You  can  calibrate  the  meter  using  a  good 
bridge  or  with  a  dummy  load  such  as  tlie 
Can  ten  ua.  Remember  that  power  readings  are 
only  good  at  the  frequency  of  calibration  in 
this  type  of  unit.  Also,  the  meter  won't  read 
linearly  at  low  powers.  Pick  the  calibration  re- 
sistors with  a  decade  box  or  by  trial  and  error. 
Its  rated  as  good  for  200  w^atts,  but  that  seems 
to  be  very  conservati\  e. 

This  SWR  bridge  will  take  only  a  little  time 
to  build  and  will  cost  less  than  any  comparable 
commercial  instrument.  When  youVe  finished, 
you'll  have  an  excellent  piece  of  test  equipment 
that  \ou  will  use  often, 

.  .  .K9SOA 
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The  Hollicrafter*  PS-150-AC  matching  power  supply,  with 
purchosc  of  the  SR-160  Tri-Botid  (20-40-80*  Troniceiver. 
A    feguror   value    of    S449.00,    Sove    $99. SO. 

Now    complete    for      ^pw^VtOv 
Toke    advantage    of    thfs    special    savings    now.    Not    many 
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RECONDITIONED  USED   EQUIPMENT 


75S1 

75S3 

32V3 

SRI  50 

SX1I5 

HT37 

HT40 

GSS100 

GSBl  01 

HO100A 

HQ110C 

HQ14S 


$320 

Apache                     $T  35 

480 

MorQuder                    2S0 

210 

Wornor                      T60 

400 

KU1    and  AC            235 

340 

HW32                          1 1  5 

260 

2A-2AQ                      200 

75 

Thor   6   and    AC      295 

210 

NCI  S3                          125 

160 

NC300                         1  SO 

130 

NC200                             95 

130 

Ronger    1                    115 

165 

D  ordei 

rs  filled  promptly. 

SEND  FOR  USED  EQUIPMENT  LIST 

Ed  Grogan  KlZSI 
DeMambro  Radio  Supply  Co. 

1095  Commonwealth  Avenue 
Boston,  Mass-  Tel  617-254-9000 
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Long  John 

for  Six  Meters  ,  . 

FEATURES 
Designed  for   maxtmiiin   forward    gain. 
Gamma    Malch    tor   co-ax   feeder. 
Finest    grade    aluminum   tubing. 
Eiceptionatly     strong     since     there     are     no     drilled 

holes. 
All    aluminum    construction    eliminates    electrolysis. 
Entire     beam     and     supports    can     b%     grounded     for 

lightning    protecHon. 

We  are  proud  of  this  new  Long  John  Antenna.  We've  tried 
to  put  in  every  feature  you  could  want.  The  result  is  a 
reasonable  cost  high  gain  beam  which  can  easily  be  put  up 
and  which  will  stay  there  practically  forever.  It  has  d  wide 
enough  lobe  so  you  don't  have  to  swing  it  around  all  the 
time,    yet    gives    you    tremendous    gain    where    you    want    it* 

AT   YOUR   DISTRIBUTORS   OR   WfElTf  DIRECT 

HI-PAR  Products  Co. 

FITCH  BURG,  MASSACHUSETTS 
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Bill  Hoisington     KICLL 
Peterborough,    N.H. 


UHF  Signal  Source 


The  UHF  experimenter  learns  early  that  the 
UHF  ham  bauds  don't  tdways  furnisli  a  signal 
when  you  need  tliem.  When  I  build  receivers 
and  converters  for  432  and  1296,  I  find  that  I 
need  a  small  signal  generator  for  alignment 
and  band  spotting.  Not  much  power  is  needed 
for  this  work,  so  transistors  are  tlie  ideal  choice 
for  generating  the  .signaL  This  signal  source  is 
in  three  parts,  a  432  source,  a  tripler  to  1296 
and  a  modulator. 

The  432  Driver 

I  started  with  a  low-cost  27  mc  crystal  that 
I  found  in  my  junk  box,  (Never  mind  how  it 
got  there!)  I  used  my  usual  phase-reversing 
crystal  circuit  followed  by  a  bunch  of  doublers. 
Lower-priced  transistors  were  used  in  the  early 
stages    and    the    UHF    ones    saved    for   later. 


You    really   need    good    ones    on    1296!    Each 
doubler  is  biasc  d  from  rectification  of  rf  from 
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Fig.  2,  Detoils  of  the  432  mc  col  lector  cir 
cuit. 
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Fig.    K   Schemotic  diagram  of  the  432  mc  signal  source.  The  transistors  aren't  critical   in  most 
cases  and  other  UHF  ond  VHF  ones  will  work  fine. 
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tbe  previous  stage.  If  you  need  more  output 
tlian  this  circuit  gives  you,  use  less  thun  a  1  k 
resistor  in  the  emitter,  but  watch  out  for  high 
collector  current.  Fig.  I  shows  the  schematic 
of  the  432  mc  generator  and  Fig,  2  gives  de- 
tails of  the  432  inc  collector  circuit. 
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Fig,   3.  The   tone  oscillator  for  the  432  mc 
signal  source. 


The  tone  modulator 

This  h  a  crude  moduhitor  (Fig.  3),  but  it 
works.  The  modulation  transformer  is  not  ab- 
solutely necessary,  but  seems  to  iinprov^e  re- 
suits.  You  can  apply  the  modulation  almost 
anywhere  for  thi^  application,  but  modulating 
across  the  1  k  emitter  resistor  gave  the  cleanest 
sound  with  the  doubler  used. 


Now  to  12 


I  built  tills  tripler  to  1296  just  for  the  fun  of 
it.  But  it  worked  quite  well  I  rjormally  don't 
hold  with  triplers  at  this  frequency,  but  it's 
an  easy  way  to  get  1296  mc  energy  from  the 
432  mc  driver-  The  transistor  I  used  was  a 
Motorola  2X1 14  L  It's  several  years  old  and 
there  are  better  ones  that  are  far  cheaper  now. 
But  it  does  work  on  1296.  I  couldn  t  get  it  to 
work    with    grounded    emitter,    but    grounded 
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Fig,    4.    Schematic   of   the    1296   mc  tripler. 

base  is  fine.  Fig,  4  gives  the  schematic  but 
Fig,  5  gives  the  details,  which  are  vital.  The 
input  on  432  times  very  nicely.  But  I  had  to 
reduce  the  emitter  resistor  in  the  doubler  to 
432  to  get  enough  drive.  It  ended  up  at  200 
ohms.  The  collector  circuit  is  short,  but  tunes 
smoothly.  The  1296  mc  output  registers  100  a 
in  the  1296  cavity  in  ihe  May  73. 

You  might  try  a  small  amount  of  modtdation 
on  the  1296  mc  tripler.  Also  a  waveguide  at- 
tenuator. Be  seeing  you  on  23  cm. 
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This  book,  th€  first  on  parametric  amplrfiers  for  the 
ham,  is  written  for  the  average  amateur  and  explains  in 
simple  language  how  they  work,  how  to  huHd  your  own 
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Light  Bulbs 


for  Dummy  Loads 


Liglit  biillxs  have  intrigued  me  for  many 
years.  This  goes  back  to  the  old  h\\\hs  with 
the  tip  on  the  top.  The  >()unger  generation 
missed  the  fun  of  putting  these  old  bulbs  in  a 
bucket  of  water,  breaking  the  tip  and  having 
the  bulb  fill  with  water.  This  was  a  real  daadv 
device;  it  could  be  used  to  gently  sprinkle  the 
girls  with  water  or  used  as  a  combination  hand 
grenade  and  bomb. 

Now  back  to  the  present  day  and  some 
comments  on  dummv  loads  for  transmitters. 
Light  bulbs  have  been  used  for  this  piupose 
for  many  years;  however,  as  dummy  loads, 
they  leave  lots  to  be  desired*  As  you  know, 
the  cold  resistance  is  much  low  cr  diau  the  hot 
resistance.  As  vou  start  to  load  the  transmit- 
ter,  the  impedance  is  constantly  changing  and 
you  cannot  get  a  good  match*  Now  if  xou  try 
to  modulate  the  rig,  the  impedance  is  jumping 
all  over  the  place. 

I  do  not  mean  to  sell  light  bulbs  short  as  a 
cheap  dummy  antenna.  In  fact,  I  was  going  to 
write  a  bigj  dandy  article  on  a  means  of  check- 
ing transmitter  output  by  comparing  the  bril- 
liance of  a  bulb  tied  to  a  transmitter  and  one 
connected  to  the  line  with  a  method  of  con* 
trolling  its  brilliance,  then  measuring  the  pow- 
er to  tfie  controlled  bulb  and  thus  finding  the 
power  output.  The  research  on  this  project 
revealed  several  things.  First,  the  impedance, 
as  mentioned  before,  is  all  over  the  place;  and 
second,  the  Heath  Cauteima  is  a  better  way- 
Third,  it*s  more  fim  to  watch  a  light  bulb  light 
up  than  to  watch  a  meter  swing  up  scale. 

If  you  still  like  to  see  your  transmitter  light 
a  light  bulb,  here  are  a  few  facts  to  keep  in 
mind.  Just  because  a  bulb  has  a  wattage  rating 
close  to  the  rating  of  the  transmitter  does  not 
mean  that  it  will  be  a  good  match.  A  50  watt, 
120  volt  bulb  is  280  ohms;  very  fine  if  you 
use  300  ohms  feed  line  to  the  antenna  and  the 


transmitter  is  running  at  100  watts  input.  If 
\ou  use  50  ohm  coax  then  you  should  get  a 
30  volt,  50  watt  bulb  because  this  has  45  ohms 
and  they  are  available— still  some  used  with 
the  old  Delco  plants  and  lots  on  boats.  You 
can  figure  out  for  yourself  what  bulb  will  l)e 
best.  Just  remember  that  most  tiansmitters 
only  ruji  about  50%  efficient,  especially  with 
PI  output. 

The  following  table  shows  what  can  be  ex- 
pected of  bulbs  running  with  less  voltage  than 
rated.  From  this  you  may  be  able  to  guess 
what  output  you  have  and  can  calculate  the 
resistance  for  a  given  condition. 


Rated  Voltoge 

%  Hot  Resistance 

%  Totol  Light 

10 

40 

-0- 

20 

52 

0.6 

30 

60 

2.1 

40 

67 

5.8 

50 

74 

10.9 

60 

80 

19.5 

70 

85 

32.1 

80 

90 

49.0 

90 

95 

70.6 

100 

100 

100.0 

For  tlie  very  low  power  rig  there  is  not 
too  much  availal>le  that  will  give  a  good  im- 
pedance match-  Heath  Company  sends  a  No. 
47  pilot  bulb  to  use  as  a  dummy  load  on  the 
Twoer  ,  Sixer,  and  Tener.  This  bulb  is 
rated  at  6.3  volts  and  .15  amps.  Resistance 
then  is  42  ohms,  whieli  is  a  fair  match  for  50 
ohms  output  but  the  power  is  only  0,95  watts 
and  1  never  heard  anyone  complain  that  the  5 
watts  input  burned  out  the  dummy  load. 

Christmas  tree  bulbs  rated  at  7%  watts  are 
no  good  because  the  resistance  is  2000  ohms,  I 
could  not  find  a  good  automotive  bulb,  re- 
sistance all  too  low.  The  old  series  striirg 
Christmas  bulbs  are  still  avaUable  and  are 
good  for  4.8  watts  at  47  ohms, 
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Do  you  wiiui  to  get  a  little  more  stability 
out  of  your  existing  VFO  or  do  you  |ust  want 
to  build  a  decent  one  from  scratch?  Let's  ex- 
amine in  some  detail  just  what  it  is  tliat  sep- 
arates us  from  that  one  cycle  stability  that 
we  all  dream  about  and  tlien  let's  see  what 
can  be  done  to  approach  our  goal.  Of  couise, 
in  the  hobby  of  ham  radio,  we  don't  need 
quite  the  stability  of  a  broadcast  station,  but 
with  the  wide  u^e  of  single  sideband  we  do 
need  a  pretty  high  degree  of  oscillator  stabihty. 

Instability  Sources 

The  gremlins  that  prevent  us  from  obtain- 
ing that  no  drift  oscillator  can  be  separated 
into  three  broad  classes;  effects  from  tempera- 
ture variations,  effects  from  mechanical  vari- 
ations^  and  effects  from  phase  variations* 

Temperature  Stabilization 

Of  these  variations^  probably  the  one  most 
often  encountered  is  the  drift  associated  with 
temperature  variations.  Since  the  primary  pa- 
rameters determining  the  frequency  of  oscilla- 
tion are  the  inductance  and  capacitance  of  the 
oscillator  tank,  it  is  necessaiy  to  prevent  or 
compensate  their  variations  in  order  to  elimi- 
nate most  of  the  drift  that  occurs  from 
temperature  changes. 

Isolation  of  the  oscillator  tank  circuit  from 
heat  sources  and  the  use  of  temperature  com- 
pensation must  be  employed  to  reduce  the 
effects  of  temperature  on  the  operating  fre- 
quency. It  is  possible  to  place  the  oscillalor 
tank  external  to  the  rig  for  excellent  heat  iso- 
lation,  but  for  the  sake  of  convenience  and 
compactness,  it  should  be  included  as  an  in- 
tegral part  of  the  rig.  Tank  circuit  place- 
ment should,  however,  be  made  so  that  heat- 
ing is  kept  to  a  minimum. 

It  is  the  inductance  of  tlie  oscillator  tank 
circuit  that  is  responsible  for  the  majority  of 


the  temperature  drift  problem.  The  induc- 
tance, almost  invariably,  has  a  positive  tem- 
perature coefficient,  while  capacitors  can  be 
selected  with  almost  any  trniperatine  coeffi- 
cient, including  zero.  Since  capacitors  are 
available  in  a  number  of  negative  teii]i>erature 
coefficients,  the  greater  part  of  the  oscillator 
frequency  drift  with  temperatiue  can  be  re- 
moved by  using  a  capacitor  having  the  cor- 
rect value  of  compensation  to  balance  out  the 
positive  coefficient  drift  of  the  tank  induc- 
tance. 

Schemes  to  accomplish  temperature  com- 
pensation of  an  oscillator  tank  circuit  are 
shown  in  Figs,  1  and  2.  The  circuits  shown 
are  that  of  a  Clapp  oscillator.  Temperature 
compensation  is  provided  in  the  circuit  of  Fig< 
1  by  paralleKng  the  usual  tuning  capacitor  with 
a  series  combination  consisting  of  small  nega- 
tive temperature  coefficient  capacitor  and  a  ze- 
ro temperature  coefficient  padder.  Increasing 
the  capacitance  of  the  p adder  wiU  increase 
the  amount  of  negative  temperature  compen- 
sation provided  by  this  series  combination. 
The  shift  in  frequency  associated  with  this 
adjustment  must,  however,  be  corrected  by 
resetting  the  handset  capacitor  CB,  To  elimi- 
nate this  necessity,  it  is  possible  to  use  a  spe- 
cially designed  split  stator  padder  with  the 
dual  capacitor  arrangement  shown  in  Fig.  2. 
This  will  allow  compensation  to  be  accom- 
plished with  little  or  no  shift  in  the  frequency 
of  oscillation.  Excellent  temperature  compeii' 
sation  can  be  obtained  with  either  of  these 
arrangements  onh'  if  pains  are  taken  to  keep 
aU  of  the  frequency  determining  parameters 
in  close  physical  proximity  so  as  to  insure 
their  uniform  temperature  variation.  In  other 
words,  you  don't  w^ant  the  inductor  to  heat  up 
faster  or  differently  than  the  capacitors  or  vice 
versa. 


— o 


^f 2     001    S  M. 


tSiPO 


^'iA  001  SM. 


TO   OSCILLATOR    TUBE 


FIGURE      t 


RF  Heating 

There  is  also  another  little  temperature 
problem  associated  with  the  oscillator  induc- 
tor that  may  giv^e  considerable  trouble.  This 
is  the  tendency  for  the  inductor  to  heat  rapid- 
ly when  RF  current  flows  in  it-  Although 
temperature  eqinlibrium  will  be  reached  in 
several  minutes,  this  effect  may  be  bother- 
some where  oscillator  coils  are  switched  for 
changing  bands. 

Several  precautions,  if  taken,  will  a\'oid  tliis 
pitfall,  TJiese  are  the  use  of  large  wire  sizes 
in  winding  the  kiductors,  the  use  of  coil  form 
materials  providing  good  RF  insulation  and 
good  thermal  conductivity  such  as  ceramic, 
and  the  operation  of  the  oscillator  at  a  low 
enougli  level  to  minimize  RF  current  heating. 

The  use  of  plastic  materials  and  air-wound 
coils,  which  provide  good  RF  insulation  but 
poor  thennal  conductivity,  should  be  avoided 
in  an  oscillator  tank  circuit,  especially  where 
oscillator  coils  are  band  switched.  It  is  prefer- 
able to  use  coils  tightly  wound  on  ceramic 
forms  where  the  ceramic  is  in  good  thermal 
contact  with  the  surrounding  chassis,  to  pro- 
vide for  a  maximum  equahzing  of  tempera- 
ture in  the  vicinity  of  the  oscillator  tank  cir- 
cuit* 

Mechanicol  Stability 

Even  if  we  have  done  the  greatest  job  in 
the  world  to  temperature  stabilize  the  oscilla- 
tor frequency,  we  still  may  not  have  arrived 
at  our  desired  degree  of  stability.  We  still 
must  consider  mechanical  and  phase  stabili- 
ty* In  order  to  avoid  mechanical  instabihty,  it 
is  important  diat  frequency  determining  com- 
ponents and  wiring  be  mounted  so  as  not  to 
be  subject  to  motion  from  shock  or  vibra- 
tion; that  hardware  such  as  shafting,  gears, 
or  bushings  in  the  vicinity  of  the  oscillator 
coil  be  placed  and  operated  so  as  not  to  pro- 
duce variable  or  intermittent  contact  or  cou- 
phng;  and  that  the  oscillator  tuning  arrange- 
ment be  stable  enough  to  provide  smooth 
tuning  with  good  reset  ability  over  the  de- 
sired tuning  range.  This  means  tliat  all  fre- 
quency determining  circuits  should  be  wired 
with  fairly  rigid  wire,  that  the  frequency  de- 
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termining  iiKliietances   and    capacitors   slioiild 
be   rigidi)    mounted,    and    that    a   sufficiently 
rigid  chassis  should  be  used  to  insure  adequate 
rigidity     fur     component     moiniting.     Control 
shafting  used  in  close  proximity  to  the  oscil- 
lator coil  should  preferably  be  non-metallic  or 
at  least  insulated  in  such  a  fashion  from   tlve 
chassis   so   as    not   to    rorrn    shorted    coupling 
loops  that  may  couple  to  the  oscillator  tank 
or  form  ground  retunij^  that  may  parallel  the 
chassis  grouiKl  in  the  vicinity  of  the  oscillator 
coil  A  ground  formed  by  a  metal  shaft  pass- 
ing  through  a  bushing  or  hole  in  a  panel  may 
be    quite    intermittent,    resuUirig    in    consider- 
ably   frequency   instability  when    the   imped- 
ance of  this  ground  palallels  grounds  in  the 
vicinity  of  the  oscillator  coil,  or  when  it  pro- 
vides inductive  coupling  to  the  oscillator  coiL 
Even  the  bearings  and  wipers  used  on  the 
oscillator  tank  tuning  capacitor  should  be  care- 
fully scrutinized  to  make  sure  that  the  imped- 
ance   of    the    rotor    retimi    cuTuit    does    not 
fluctuate  with  rotation.  Many  capacitors  have 
very  poor  return  circuits  and  the  ones  using 
ball  bearings  to  form  part  of  the  ground  re- 
turn circuit  from  the  rotor  should  be  avoided, 
since  these  bearings  do  not  always  make  nni- 
form  contact.  Variable  capacitors  that  use  wi- 
pers can   give  exceptionallv  good  stabilit\    if 
care  is  taken  to  see  that  the  wipers  are  mak- 
ing  good    contact.    It   is   however,    preferable 
to    use    tuning    capacitors    that    do    not    use 
wipers,    such   as   insulated    rotor,    split   stator 
types.  Even  wlien  a  good  quality  tuning  ca- 
pacitor  is   used,    care    must   be    exercised    in 
coupling  it  to  a  dial  mechanism, 

A  nunil>er  of  difficulties  can  arise  if  the  dial 
mechanism  forms  part  of  the  ground  return 
circuit  from  tiie  timing  capacitor's  rotor.  Vari- 
ations in  the  ground  impedance  of  the  dial 
mechanism  may  cause  undesirable  variations 
in  frequency  with  rotation. 

Some  means  should  be  provided  so  that  the 
dial  mechanism  does  not  palallel  the  tuning 
capacitor's  ground  return.  This  can  be  accom- 
plished by  providing  a  solid  insulated  coupling 
between  the  capacitor's  rotor  and  the  dial 
mechanisiij.  Poor  alignment  between  dial  and 
capacitor  can  also  cause  considerable  frequen- 
cy instability  when  springing  and  back  hish 
result.  Single  bearing  capacitors  which  are 
quite  subject  to  springing  should  never  be 
used  as  variable  tuning  capacitors  in  oscilla- 
tors, but  instead,  the  use  of  double  bearing 
units  or  ones  in  whicli  the  capacitor  is  con- 
structed as  an  integral  part  of  the  dial  mech- 
aru'sm  should  be  employed. 

Another  precaution  often  neglected  is  to 
make  sure  that   grounding  to   the  chassis   be 


made  at  the  place  of  intended  contact  onh 
from  any  of  the  components  in  the  frequency 
determining  circuits.  Often  times,  a  lead  from 
a    fixed    timing    capacitor    may    accidentally « 
make  brnshiug  contact  witli   tlic  chassis  at   al 
short  distance  irom  the  point  of  intended  con- 
tact.    Any     flexing     motion     or     temperature 
change  may  cause  this  contact  to  vary,  result- 
ing in  a  variation   of  the   inductance  of  this 
lead  and  therefore  the  frecpiency. 

Phase  Stabinty 
So  far,  we  have  considered  problems  only 
with   tlie  frequency  determining  tank  circuit. 
It  is  equally  important  that  the  oscillator  tube 
be  connected  to  and  operated  in  such  a  fashion 
wdth  this  tank  circuit,  so  as  to  minimize  fre- 
quency   variations    associated    with    tube    pa- 
rameter changes,  output  loading,  and  output 
tuning.  Since  tlie  oscillator  tube  must  supply 
the  losses  sufferc  d  in  the  oscillator's  tank  cir- 
cuit   to    sustain    oscillation,    the    phase    and 
amoimt  of  feedback  applied  to  the  oscillator 
tank,  as  well  as  changes  in  tube  parameters^ 
will  have  an  appreciable  effect  on   the  oper- 
ating   frequency.    By    careful    design,    these 
effects  on  frequency  can  be  greatly  minim ized. 
This  can  usually  be  achieved  by  reducing  the 
coupling    between    the    oscillator's    frequency 
determining    tank    cricuit    and    the    oscillator 
tube.  Reduction  can  be  accomplished  by  using 
an  oscillator  tube  having  great  power  gain,  by 
using  an  oscillator  tank  circuit  having  low  losses 
(Hi-Q),  and  by  using  only  enough  couphng 
between    oscillator   tank    and    tube   to   sustain 
stable  oscillation. 

The  small  degree  of  desired  coupling  be- 
tween oscillator  tank  and  tube  is  usually  ob- 
taitied  by  connecting  the  tube  elements  across 
a  small  part  of  the  total  capacitance  of  the 
tank  circuit.  Altliough  a  reduction  in  coupling 
woiild  also  exist  by  tapping  across  part  of  the 
inductance  for  the  tube  connections,  parasitic 
difficnlties  are  quite  likely  to  be  encountered, 
especially  when  the  grid  is  tapped  across  only 
part  of  the  inductance-  The  arrangement  used 
in  the  Clapp  oscillator.  Fig*  3,  will  provide  con- 
trol over  the  coupling  by  varying  the  ratio 
between  the  total  series  value  of  Cfl  and 
Cf2  and  the  total  parallel  value  of  Ct,  Co, 
and  Cb.  Less  coupling  will  result  when  the 
ratio  of  these  two  capacitive  reactances  is 
high  and  more  will  result  when  the  ratio  is 
low.  It  is  desirable  to  keep  the  ratio  as  high 
as  possible  while  still  maintairdng  oscillation. 

Q  of  Tank  Circuit 

In  order  to  provide  a  tank  ciicuit  with  the 

extremely   Ili-Q    needed    for   stable   oscillator 

operation,  it  is  necessary  to  use  capacitors  and 

inductors    having    Hi-Q    characteristics*    Most 
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good  quality  capacitors  are  of  sufficiently  Hi- 
Q  to  give  no  worry,  but  providiiig  an  in- 
ductor having  Hi-Q  characteristics  is  a  h'ttle 
more  difficult.  An  inductor  having  Hi-Q  char- 
actt^ristics  can  be  made  by  windnig  with  rea- 
sonably heavy  copper  or  silver  wire  on  a  low 
loss  coil  form,  having  reasonable  diameter, 
with  as  much  spacing  from  shield  can  or 
chassis  as  possible.  In  addition,  all  metals,  es- 
pecially magnetic  ones,  should  be  kept  away 
from  tile  immediate  vicinity  of  the  inductor  if 
at  all  possible- 
Frequency  variations  resulting  from  tube 
parameter  changes  occur  due  to  mechanical 
changes  in  the  element  spacing  with  temper- 
ature, to  the  change  in  applied  anode  and  fila- 
ment voltages  and  to  component  variation. 
Even  w^hen  the  coupling  between  oscillator 
tank  and  tube  are  optimized,  there  will  still 
be  some  oscillator  frequency  shift  associated 
wnth  loading,  tum^tg,  and  voltage  variations. 
To  minimize  these  effects,  it  is  necessarv  to 
proAdde  sufficient  isolation  between  frequency 
determining  circuits  and  output  circuits  to  pre- 
vent feedback  coupling  ol  these  circuits,  A 
convenient  method  of  attaining  some  of  this 
desired  isolation  is  1>>  the  use  of  a  scieen  grid 
tube,  where  the  screen  acts  as  the  oscillator's 
anode   and   coupling   to   the   output  circuit   is 
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through  electioii  flow  to  tlie  plate  circuit.  Out- 
pi  it  can  be  olitamed  either  at  the  funda- 
nientiil  or  ut  the  hamionies  of  the  oscillator 
frequeucv* 

Another  way  of  attaining  isolation  is  by 
the  use  o  fa  buffering  tube  following  the  oseil- 
lator  tube.  The  additional  tube  can  be  either 
a  cathode  follower  or  an  amplifier.  The  isola- 
tion desired  may  be  hard  to  attain  if  the  out- 
put circuit  is  tuned  to  the  oscillator's  funda- 
mental since  feedback  mav  still  exist  from 
this  output  circuit  to  the  frequency  determin- 
ing tank,  through  the  tube's  inter-electrode 
capacity  or  through  other  means  of  coupling 
that  may  exist.  By  operating  the  output  at  a 
multiple  of  the  oscillator  frequency,  isolation 
is  automatically  provided^  since  the  output  cir- 
cuit now  operates  at  a  frequency  where  feed- 
back that  does  occur  will  have  little  or  no 
effect  on  the  frequency  stability. 
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Compensation 

Screen  grid  tubes  have  another  advantage 
which  makes  their  use  attractive  in  an  oscil- 
lator circuit.  This  is  the  property  that  voltage 
variations  occurring  in  the  anode  circuit  pro- 
vide frequency  shifts  in  the  opposite  direction^ 
as  do  variations  in  the  screen  circuit.  This 
propert)^  can  be  used  to  pro\ide  correction 
where  the  screen  voltage,  but  not  the  anode 
voltage,  is  regulated.  A  Clapp  oscillator  cir- 
cuit using  this  means  of  conjpetisation  is 
shown  in  Fig,  2, 

Potentiometer  Rl,  the  zero  frequency  shift 
balance  control^  which  comprises  about  10%  of 
the  bleeder  resistance  from  A+  to  the  VR 
tube,  applies  a  varying  percentage  of  unregu- 
lated voltage  to  the  oscillator  screen  as  the 
potentiometer's  swinger  is  rotated  towards  the 
B-i-  and  w^hen  Rl  is  correctly  adjusted,  there 
will  be  just  enough  screen  voltage  sliift  ac- 
compan>ing  anode  voltage  shift  to  result  in 
zero  frequency  shift.  Where  anode  voltage 
can  also  be  regulated,  this  form  of  compensa- 
tion would  not  be  needed. 
Oscillator    Filament    Voltage    Regulation 

Usual  1\\  shifts  in   tlie  oscillator   tul>e's  fila- 


ment voltage  have  much  larger  effects  on  fre 
quency  than  do  shifts  in  the  anode  voltage 
Variations  in  this  voltage  not  only  cause  large 
changes  in  the  power  gain  of  the  oscillator, 
but   also   result   in    changes    of   the  physical 
spacing  of  the  tube   elements.   Variations   in 
the   spacing  from   cathode   to   grid,   resulting 
from  thermo^mechanical  expansion,  cause  the 
most   bothersome   change.    Since   there   is   no 
easy  way  to  coTupensate  out  l3iis  variation,  it 
is  imperative  to  provide  some  means  of  fila- 
ment voltage  regulatiun  for  the  oscillator  tube 
where   large    voltage    variations    are    encoun- 
tered. The   extremely   poor   regulation   of   an 
auto's  electiical   s\stem   will   require   the   use 
of    oscillator    filament    voltage    regiUation.    A 
simple  regulator  can  be  made  by  using  a  zener 
diode,  and  if  more  elaborate  means  are  need- 
ed, a  transistor  voltage  regulator  can  be  pro- 
vided. 

Parasitics 

Even  after  all  of  the  aforementioned  pre- 
cautions have  been  taken  in  building  a  sta- 
ble oscillator,  it  still  may  operate  poorly  and 
erraticly-  This  can  be  very  often  due  to  para- 
sitic oscillations  occurring  at  some  other  fre- 
quency than  the  desired  one.  The  usual  meth- 
ods of  parasitic  suppression  should  never  be 
applied  to  an  oscillator,  such  as  placing  re- 
sistors or  L-R  networks  in  series  with  the 
tubes  electrodes,  as  these  additions  can  gieat- 
ly  reduce  the  Q  of  the  frequency  determining 
tank  circuit  to  which  the  tube  is  connecte<h 
This  reduction  of  the  oscillator  tank  circuit 
Q  will  occur  because  the  capacity  existing 
between  tube  electrodes  forms  part  of  the 
tuning  capacitance  of  the  oscillator  tank  cir- 
cuitj  and  any  series  resistance  will  provide 
loss  w^hen  the  high  circulating  currents  of  the 
Hi-Q  oscillator  tank  circm't  pass  through  these 
series  resistivecapacitive  circuit  formed  by  the 
parasitic  suppressors. 

Tlie  proper  approat!h  to  eliminating  para- 
si  tics  in  an  oscillator  is  by  proper  circuit  lay- 
out, that  is,  the  avoidance  of  long  leads  from 
the  frequency  determining  tank  circuit  to  the 
tube  and  by  proper  placement  of  tlie  compo- 
nents comprising  the  tank  circuit.  Sometimes, 
where  lead  lengths  are  long  from  the  tuned 
circuits  to  the  tube,  where  band  switching  is 
applied  to  a  Clapp  oscillator  circuit  as  in  Fig* 
2,  parasitics  can  be  avoided  by  placing  a  small 
portion  of  the  grid  cathode  feedback  capaci- 
tance directiv  at  the  base  of  the  oscillator 
tube.  This  will  prevent  the  oscillator  from 
oscillating  at  a  frequency  determined  solely 
by  the  lead  inductance  appearing  between 
the  tube  and  oscillator  tank  and  the  oscillator 
tubes  inter-electrode  capacities. 
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CopQcrtors 

By-pa.ss  capacitors  used  in  an  oscillator  cir- 

Icuit  should  be  of  good  quality,  and  hi-C  cer- 

f  aniic  ones  should  he  avoided,  since  these  units 

exliibit  large  capacity  variations  with  applied 

Voltage.  Be  safe,  and  use  silver  micas* 

Bandsw  itching 

A  word  of  caution  about  bands  witching  of 
oscillator  tank  circuits.  If  this  is  to  be  done 
successfully,  that  is,  with  good  resettable  sta- 
bility, it  is  preferable  to  do  all  of  the  switch- 
ing  in  the  low  impedance  parts  of  these  tank 
circuits.  Fig.  2  shows  such  an  anangement 
used  with  a  Clapp  oscillator,  CI  is  placed 
from  grid  to  ground  for  parasitic  suppression, 
and  Ct  is  a  band  spread  capacitor  which  is 
placed  across  the  feedback  capacitors  to  sim- 
plify the  band  switching  arrangement. 

The  Clapp  oscillator  is  not  the  only  type  of 
circuit  providing  excellent  frequency  stability, 
but  it  is  used  as  an  example;  since  it  derives 
its  operating  stability  by  loose  tube-tank  cir- 
cuit coupling  in  the  same  general  manner  as 
do  other  stable  oscillator  circuits  of  the  Frank- 
lin and  other  varieties. 

Hi-C  or  LO'C 

There  is  another  problem  often  raised  about 
whether  to  use  a  high  C  or  low  C  tank  circuit. 
There  are  some  advantages  to  either  type  of 
operation-  As  the  C  of  the  tuned  circuit  is  in- 
creased^ circulating  currents  increase  for  a  giv- 
en circuit  Q,  causing  greater  RF  inductor 
heating,  but  on  the  other  hand,  the  increase  of 
tank  circuit  C  greatly  reduces  the  eflFect  of 
tube  input  capacity  variation  on  the  frequency 
of  oscillation.  Since  it  is  this  Input  capacity 
variation  that  produces  one  of  the  largest  sin- 
gle instabilities^  the  advantages  of  high  C  op- 
eration greatly  outweighs  the  disadvantages. 

Although  this  discussion  has  been  confined 
to  vacuum  tubes,  most  of  it  applies  also  to 
transistors.  Transistors  are  gOTicrally  bad 
choices  wheie  extreme  frequency  stability  is 
desired,  since  they  will  provide  an  order  of 
magnitude  poorer  stability  than  that  obtain- 
able from  vacuum  tubes. 

Conclusion 
I  certain  1)  hope  that  by  writing  this  article 
I  have  touched  on  enough  of  the  basic  prob- 
Icius  in\olved  with  oscillator  stability^  that  it 
may  result  in  applying  some  of  this  informa- 
t'on  to  correct  some  of  your  existing  stability 
difficulties  or  to  help  you  in  the  design  of 
some  of  your  future  rigs.  I  am  sure  that  I  have 
not  covered  everything  possible,  but  I  do  feel 
that  this  subject  has  not  been  extensively 
enough  ctnered  in  past  articles  dt»scribing  os- 
cillators. 

,   .   .  W6BUV 
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Elmer  Schorle  Jr.  W3GSC 
3172  Colony  Lane 
Plymouth  Meeting,  Pa, 


6-10  Combo  Mobile  Whip 


I  had  for  a  long  while  wanted  to  operate 
on  ten  and  six  meters  iiiobile,  but  the  idea  of 
having  to  use  two  difTereiit  antennas  on  the 
car,  and  being  too  conserv^ative  to  w^ant  to 
exhibit  an  eye  catcliing  or  traffic  stopping  car, 
I  kept  postponing  the  act.  Finally  I  undertook 
the  rig  constniction,  figuring  to  use  the  brute 
force  of  fifty^  watts  on  six  with  the  ten  meter 
whip  to  try  to  get  through. 

Tlie  modifications,  or  re-con striiction  of  my 
"Hanky  box"  {see  73,  Jan,  '62)  was  near 
completed  w4ien  the  idea  struck!  Traps!  Trap 
antennas  are  not  a  new  subject^  but  I  can't 
recall  ever  having  seen  one  used  with  a  mo- 
bile whip.  The  idea  was  to  insert  a  high  im- 
pedance trap  at  the  59"  spot  of  a  ten  meter 
whip,  to  isolate  the  upper  part  of  the  antenna 
for  six  meter  rf  and  have  insignificant  im- 
pedance to  10  meter  rf.  This  should  effectively 
make  the  whip  appear  to  end  at  the  59"  length 
for  six  meters,  and  still  be  good  for  ten.  On 
paper  it  looked  promising  so  the  only  answer 
was  to  trv  it  and  see  what  results  could  be 
had. 

The  first  thought  was  to  use  a  steel  whip; 
cut  it  and  insert  the  trap,  and  reassemble 
with  plexiglass  or  the  like  as   re-inforcement. 


The  weight  of  the  steel  made  it  soon  appar- 
ent that  a  mechanically  strong  jmiction  would 
be  hard  to  come  by.  Next,  I  decided  to  try 
it  with  my  8'  Wooderod  (Shakespeare-Colum- 
bia) whip,  which  is  made  of  fiberglass. 

I  measured  up  the  59'^  which  wonld  con- 
stitute the  normal  length  of  a  six  meter  whip, 
and  began  cutting  a  slot  into  the  fiberglass 
approximately  one  inch  long,  and  one-eighth 
inch  wide,  I  used  alternately  a  small  file^  razor 
blade,  and  the  hole  making  blade  of  a  scout 
knife  to  finally  expose  a  one  inch  length  of 
the  wire  numing  up  the  center  of  the  whip. 
Looking  for  any  easier  ways  to  do  the  job, 
I  could  onlv^  suggest  that  if  a  slow  speed  drill 
press  is  available  it  is  possible  to  set  tlie 
penetration  to  slightly  less  than  half  the  diame- 
ter of  the  whip,  and  cut  away  the  bulk  of  the 
slot  with  tlie  drill.  Once  the  wire  was  bared, 
I  broke  it  in  the  center^  bending  each  Ja"  out  at 
right  angles,  and  applied  solder  to  re-inforce 
it  and  prevent  breaking  of  any  of  the  strands. 

Next  came  the  trap.  1  wanttd  it  to  resonate 
at  50-5  mc,  the  approximate  center  of  the  por* 
tion  of  six  meters  1  would  be  using-  1  used  a 
15  mnifd  3000V  disc  ceramic  capacitor  and 
8  turns  of  a  miniductor  %^^  diameter,  8  t.pi, 
fB&W3010},  When  the  dip  was  exact,  I  sep- 
arated the  coil  and  capacitor,  and  inserted  the 
capacitor  into  the  slot  of  the  wliip  and  wedged 
it  in  as  securely  as  possible.  The  coil  was  sUd 
down  over  the  whip  and  both  w^ere  con- 
nected  to  the  original  whip  wires.  The  theory 
and  procedure  for  trap  antennas  may  be  found 
iji  the  more  recent  editions  of  the  ARRL  hand- 
book. 

Next  canu^  the  trials,  and  happIK  the  combo 
whip  performed  fdentically  on  both  bands  as 
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did  mimodificd  whips  cut  for  each  band.  One 
thing  I  forgot  to  considn^  on  this  prototype, 
Init  which  can  easily  be  handled  in  future  an- 
tennas, was  that  I  was  going  to  use  a  spring 
with  the  8'  whip  to  facilitate  garaging  the 
car  at  night  and  the  6''  height  of  the  spring 
causes  the  whip  to  be  electrically  long.  The 
effect  of  this  lengthening  was  more  apparent 
on  six  than  ten,  creating  almost  H  an  "s"  unit 
difference  on  the  home  rig  compared  with  no 
spring.  This  led  to  more  tests  to  prove  its 
occurrence,  and  when  I  was  satisfied  the  whip 
Was  not  the  cause  of  the  loss,  filed  the  results 
away  for  future  antennas.  To  minimize  the 
spring  effect  1  substituted  one  of  the  newer 
'*Mini-Sp rings*',  4^'  high  and  noticed  some  im- 
provement. 

I  finished  off  the  job  by  buying  a  fiberglass 
boat  repair  kit,  and  molded  the  trap  inside 
and  out  with  white  fiberglass;  this  both  seah'ng 

e  trap  from  weather  and  regaining  any 
strength  lost  by  cutting  the  slot*  In  lieu  of  the 
boat  repair  kit,  fil>er glass  auto  body  repair 
kits  are  more  readily  available,  and  some  oi 
these  are  much  eiisier  to  handle  and  apply  with 
neater  results*  One  always  seems  to  think  of 
easier  ways  to  do  sometliing  after  having  done 
the  job,  never  before.  Tlie  result  now  is  an  un- 
obtrusive combination  wliip  lor  ten  and  six 
which  gives  full  quahty  performance  on  each 
band.  The  idea  could  be  expanded  for  six  and 
two  meters,  or  even  ten,  six,  and  two,  I  guess, 
and  may  well  be  applied  to  CD  purposes. 

Acknowledgement  is  tendered  to  K3ADH, 
Bob  Patterson  for  the  photos,  and  K3LDL 
(my  XYL)  for  the  help  in  making  the  per- 
formance tests,  and  enduring  my  workshop 
hibernations  during  the  design  and  construc- 
tion days- 
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Jim  Kyle  K5JKX 
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How  to  Screen  Modulate 


Arguments  about  screen  modulation  versus 
plate  modulation  have  been  going  on  among 
the  AM  gang  for  many  years,  and  many  opera- 
tors ha\  e  fomied  definite  and  closed  opinions 
on  the  subject. 

However^  the  apparent  economy  of  a  screen- 
modulated  rig  as  opposed  to  one  witli  a  high- 
level  modulator  is  still  attractive  to  quite  a 
few  fellows,  so  a  roundup  of  circuits  with 
which  to  accomplish  this  aim  appears  to  be  in 
order. 

Before  we  begin  to  examine  the  circuits, 
tliough,  we  ought  to  set  the  records  straight 
on  a  few  points  which  may  have  gotten 
lost  in  all  the  arguments  back  through  the 
years.  Many  people  consider  "screen  modula- 
tion'' and  'lousy  audio"  to  be  svnonvmous, 
Frequentl},  they  are.  But  not  always.  Em- 
ployed properly,  screen  modulation  can  pro- 
duce results  indistinguishable  from  any  other 
type  of  AM,  Best  proof  of  this  is  that  not  a 
few  commercial  AM  broadcast  stations  use 
screen  modulation;  one,  for  instance,  is  KFI 
in  Los  Angeles.  These  people  must  prove 
their  performance  to  the  FCC,  and  'lousy 
audio"  is  unacceptable. 


However,  accomplishing  this  goal  of  perfect 
audio  with  screen  modulation  is  not  so  easy  as 
getting  good  audio  with  the  high-level  t\pes. 
In  general  ham  practice^  screen-modulated  rigs 
tend  to  distinguish  themselves  by  a  lack  of 
audio  ciuality.  Part  of  the  problem  lies  in 
modulator  design,  and  well  look  into  that  in 
detail  in  these  pages.  The  rest  of  it  lies  at  the 
operator's  door.  Well  tell  you  how  to  over- 
come tills  too;  doing  it  is  up  to  you. 

A  good  starting  point  for  examining  screen- 
modulation  circuits  would  be  to  determine  the 
basic  principles  on  which  they  work.  In  doing 
this,  we're  going  to  take  a  step  'Tiackward" 
and  talk  about  AM  as  if  it  were  a  single 
carrier  wave  of  \  arying  amplitude,  rather  than 
using  the  more  correct  approach  of  considering 
the  carrier  and  its  two  sidebands*  We  have  a 
reason^ this  makes  it  much  easier  to  see 
how  the  screen-modulation  process  works. 

We  know  that  in  a  high-level  modulated 
AM  rig,  which  is  completely  linear  and  is 
being  modulated  100  per  cent  both  positive 
and  negative  by  a  sine-wa%^e  signal,  tlie  in- 
stantaneQus  rf  power  out  at  the  positi\e 
modulation  peak  is  four  times  as  great  as  at 
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the  currier  level,  and  at  the  negative  modula- 
tion peak  drops  to  zero. 

In  the  plate-modulated  rig,  tiiis  is  accom- 
plished by  adding  the  audio  voltage  to  tlie 
dc  supply  of  the  rf  final  amplifier,  so  tliat 
at  positive  audio  peaks  the  final  gets  twice 
as  much  voltage  as  it  does  in  the  absence  of 
audio,  and  at  negative  peaks  the  final  supply 
voltage  drops  to  zero.  To  the  power  supply, 
a  Class  C  final  looks  exactly  like  a  resistor,  so 
when  the  voltage  is  doubled  the  instantaneous 
cujTent  wfll  double  also,  giving  four  times  the 
power  in, 

Dc-to-rf  efficiency  of  the  final  remains  the 
same  (approximately  70%)  throughout  the 
process^  so  if  our  caiTier-only  power  input  to 
the  final  is  100  watts  we  wdU  have  about  70 
watts  of  rf  out*  At  positive  modulation  peaks, 
power  in  rises  to  400  watts  and  we  have 
280  watts  out*  On  negative  peaks^  power  in 
and  power  out  both  drop  to  zero. 

In  the  high-level  modulator,  we  vary  the 
rf  power  output  by  changing  the  dc  supply 
voltage  to  tlie  final.  However,  anything  winch 
will  vary  tlie  rf  power  output  in  the  same 
manner  from  the  same  af  input  signal  will 
produce  exactly  the  same  results  at  the  far 
end  of  the  contact.  Once  we  have  a  70*watt 
signal  going  out  which  rises  to  280  watts  on 
positive  modulation  peaks  and  drops  to  zero 
on  negative  peaks,  the  other  fellows  receiver 
couldn't  care  less  how  we  got  it! 

So  let's  see  what  happens  if  we  vary  tlie 
screen  voltage  in  an  rf  final.  With  normal 
screen  voltage,  we  get  normal  rf  output.  If 
we  reduce  screen  voltage^  rf  output  drops  also. 
This  means  that  our  screen-\oltage  level  can 
be  used  to  control,  or  modulate,  the  outgoing 
rf . 

However,  if  we  try  it  on  for  size  we  find 
that  it  does  not  control  the  output  fust  the 
way  we  want  it  to.  The  audio  signal  going 
into  the  modulator  varies  from  zero  up  to  a 
positive  peak  and  back  down   to  a  negative 


peak*  Tliis  means  that,  if  added  to  the  screen 
voltage  through  a  modulator,  it  can  at  best 
make  the  scT-een  voltage  swing  from  tlje  rest- 
ing value  up  to  twice  that  resting  value,  and 
back  down  to  zero. 

But  doubling  the  screen  voltage  of  the  tube 
in  the  final  will  not  increase  its  power  output 
by  foui*  times.  Just  how  much  it  will  increase 
the  power  output  depends  on  the  tube,  and 
on  tlie  screen  voltage  at  whicli  we  started. 
The  average  change  appeais  to  be  about  2/2 
times. 

And  this  amount  of  power  change,  in  com- 
parison with  tlie  four-time  change  we  need, 
means  that  (at  tliis  point  anyhow)  the  modula- 
tion is  going  to  be  extremely  distorted. 

At  this  point  it  should  be  clear  that  if  we 
had  a  tube  available  which  could  be  made  to 
draw  four  times  the  ciu^rent  when  tlie  screen 
voltage  doubles,  tlien  it  could  give  the  same 
output  and  efficiency  with  screen  modulation 
that  it  would  with  plate  modulation.  The 
procedure  would  be  to  operate  it  at  double 
normal  plate  voltage  (the  level  reached  by 
tlie  plate  during  positive  modulation  peaks) 
and  with  an  average  current  of  half  that  used 
in  plate  modulation.  The  combination  of  dou- 
ble voltage  and  half  current  would  give  the 
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same  power  output  as  the  plate-modLilated 
version,  in  the  absence  of  audio.  Audio  peaks 
would  drive  the  tube  up  to  four  times  the 
cm  rent  lovely  reproducing  the  conditions  which 
exist  at  high-level  modulation  peaks,  while 
negative  peaks  would  drop  current  to  zero 
and  reduce  power  output  to  zero.  However, 
it  doesnt  appear  likely  that  any  such  tul>e 
will  be  available  in  the  foreseeable  future. 

\Miich  means  that  to  get  good-quality 
screen  modulation,  we  must  vary  something 
besides  the  power  input  to  tlie  final.  One 
thing  we  can  var>^  is  the  efficiency  of  the  final 
stage* 

Let's  assume  tliat  our  final-amplifier  tube 
is  one  which  draws  just  double  normal  plate 
current  when  screen  voltage  doubles*  If  we 
can  set  the  stage  up  so  that  it  has  normal  70- 
per  cent  efficiency  under  peak-modulation 
conditions,  but  the  efficiency  drops  to  half  or 
35  per  cent  at  the  carrier  level,  let's  see  what 
happens: 

Our  100  watts  input  now  gives  only  35 
watts  out  at  the  carrier  level.  Positive  modula* 
tion  peaks  double  the  plate  current,  giving  us 
200  watts  in,  and  out  70-per  cent  efficiency  at 
tills  level  gives  us  140  watts  out.  On  negative 
peaks,  of  course,  output  is  zero. 

We  now  have  our  4-to-l  ratio  back,  and  the 
only  difference  the  fellow  at  the  other  end  can 


find  is  that  our  signal  is  3  db  down  torn  its 
original  leveL 

Actually,  we  don*t  do  it  just  exactly  this 
way.  As  mentioned  before,  the  plate-current- 
to-sereen-voltage  ratio  varies  wth  many  fac- 
tors, so  the  actual  adjustments  are  done  on- 
the-aii'  and  everything  gets  t\vidd]ed  around 
a  bit  \mtil  the  scope  sho\\s  us  the  best  line- 
arity of  modulation  we  can  get.  But  it  works 
on  just  this  principle  of  varying  efficiency. 
We  load  heavily  to  produce  low  efficiency  at 
caiTier  level  uinch  will  rise  as  power  level 
rises,  and  drive  to  allow  enough  rf  input  to 
saturate  the  stage  even  at  maximum  power 
level  And  all  the  adjustments  are  critical. 

Let*s  go  back  a  bit  though  and  see  wliat 
side  effects  we  have  brought  on.  Our  original 
100 -watt  70-per  cent-efficient  rig  had  only  30 
watts  dissipation  in  the  final  tubes.  A  pair  of 
6146's  could  handle  that  with  room  to  spare, 
and  a  single  one  might  do  it  if  you  didn't 
mind  overloading  it  a  trifle.  But  when  we  went 
to  screen-modulation,  we  found  63  watts  being 
dissipated  in  the  tubes,  Tliis  means  more  than 
twice  as  much  power  lost  in  the  tubes,  and 
also  shows  that  we  can't  hope  for  much  more 
carrier  power  out  than  half  the  dissipation 
rating  of  the  final  tubes.  One  6146,  screen 
modulated,  vrill  give  only  about  12  watts  out 
and  shouldn't  get  more  than  36  watts  in.  An 
813  vdll  give  75  watts  out.  Efforts  to  get  more 
power  output  will  result  in  poor  audio,  short 
tube  Ufe,  or  both.  And  this  is  one  of  the  big 
disadvantages  of  screen  modulation. 

It's  well  known  that  tubes  can  stand  .short 
overloads  without  harm.  If  we  held  the  in- 
put power  dowm  on  standby,  yet  l>roiight  it  up 
only  wliile  talking,  we  could  run  higher  power 
levels.  This  is  the  reason  for  what  is  known  as 
"controUed-carrier"  screen  modulation.  It  holds 
carrier  level  down,  yet  automatically  raises  the 
carrier  with  speech  so  that  efficiency  remains 
more  or  less  constant*  You  might  say  it  applies 
the  2/2-to-l  screen- voltage-to-plate-current  fac- 
tor twice,  so  that  we  can  get  the  4-to-l  ratio 
needed. 

With  controlled  carrier,  we  can  run  out  100- 
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watt  rig  witli  an  input  on  standby  of  only 
about  36  watts,  gi\ang  us  12  watts  out  and 
dissipating  24  in  the  tube.  When  we  talk,  in- 
put rises  to  100  watts  and  audio-peak  output 
power  can  be  up  to  140  watts.  The  65-watt 
dissipation  taking  place  in  the  tubes  between 
syllables  won't  hurt,  because  the  average  in- 
^  put  goes  back  down  toward  36  watts  as  fast 
as  we  stop  talking.  WeVe  still  3  db  do\\*n 
from  high-level  modulation,  but  we  don*t  have 
to  cliange  from  a  6146  to  a  4-65  just  because 
of  plate  dissipation, 

Conti'olled  carrier  does  have  some  disad- 
vantages. The  S-meter  at  the  other  end  will 
flicker  with  speech,  and  so  will  the  plate  meter. 
You  can  determine  power  input  only  by  load- 
ing up  for  CW  and  making  an  educated 
guess  from  that  (tlie  SSB  technique  would 
also  be  applicable).  On  marginal  contacts^ 
the  carrier  may  drop  out  entirely  between 
wordsj  which  is  disturbing  to  the  listener. 
But  it  doesn't  have  to  sound  bad! 

Practical  system  modiilatioit  circuits 

Ha\ang  taken  a  brief  journey  tiirougli  the 
why  and  how  of  screen  modulation,  let's  look 
at  a  dozen  selected  screen-modulation  cir- 
cuits. Of  them,  six  are  the  work  of  W6AJF, 


who  has  probably  done  more  than  anyone 
else  with  screen  modulation.   All   wiU   work. 

The  circuit  in  Fig.  1,  using  a  12AX7  and 
a  6AQ5,  is  a  constant-carrier  clamping-type 
modulator  which  will  handle  an  829,  one  or 
two  807's,  a  4-1 25 A,  or  an  813.  The  resistors 
in  the  12AX7  grids  make  this  stage  act  as 
hmiter  on  large  signals  and  a  straight  ampli- 
fier on  low^-Ievel  inputs^  while  the  RC  network 
in  tlie  6AQ5  grid  is  a  low-pass  filter  to  remove 
the  audio  harmonics  created  by  any  clipping. 
Audio  voltage  to  swing  the  screen  is  devel- 
oped aaoss  the  choke,  and  the  25K  potentiom- 
eter or  adjustable  resistor  is  used  to  set  the 
screen  voltage  to  the  proper  value.  The  .5 
fii  capacitor  across  the  upper  half  of  the  pot 
allows  the  audio  modulating  voltage  to  pass 
without  attenuation. 

The  circuit  of  Fig,  2  is  similar  to  that  oi 
Fig,  1,  except  that  the  choke  is  replaced 
widi  a  high-wattage  resistor  which  should 
be  mounted  away  from  all  otlier  components. 
The  value  of  this  resistor  must  be  chosen 
for  proper  screen  voltage  on  the  modulated 
stage;  Rl  in  the  6V6  catliode  gives  a  fine 
adjustment  of  screen  voltage,  but  is  intended 
as  a  controlled-carrier  device.  With  Rl  shorted 
out,  carrier  level  is  low  in  absence  of  audio. 
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Fig,   7,   Super   simpte   gating   modulator   by 

W6MTY. 

With  Rl  near  full  resistaBce,  carrier  is  con- 
stant. 

When  examined  on  a  scope,  the  circuit  of 
Fig.  2  shows  little  negative-peak  modulation 
present  at  aU.  This  represents  considerable 
distortion,  but  in  some  types  of  rigs  die  cir- 
cuit simplicity  warrants  acceptance  of  some 
audio  distortion.  Positive  peaks  remain  linear 
up  to  130  volts  output,  and  tend  to  flatten 
above  that  point. 

Both  Fig.  1  and  Fig.  2  are  shunt-type,  or 
"clamping"  modulators*  The  series,  or  *'gating," 
t>Tpe  usually  offers  better  overall  linearity. 

Fig.  3  shows  a  simple  gating-type  modula- 
tor. Its  input  comes  from  a  preamplifier  similar 
to  the  12AX7  stage  in  Fig,  1  or  the  6SC7  in 
Fig.  2,  and  is  amplified  still  more  by  the 
6J5.  The  gating  modulator  is  a  cathode  follow- 
er, wliich  means  that  its  grid  voltage  must 
swing  a  litde  wider  than  tlie  swing  desired 
on  the  screen,  so  a  l-to-3  step-up  transformer 
couples  the  6J5  to  the  6F6  or  6K6  gate  tube. 

The  50k  pot  in  the  cathode  cu'cuit  is  set  for 
cut-off  bias  on  tlie  gate  tube,  typically  around 
30  volts.  This  also  sets  the  modulated  screen 
voltage  at  this  low  leveL  Audio  applied  to 
the  grid  lowers  the  internal  resistance  of  the 
gate  tube,  so  that  tlie  cathode  voltage  rises, 
giving  us  carrier  confaoL  Like  the  circuit  of 
Fig.  1,  this  works  nicely  with  an  829  or  tv^o 
807*s.  It  is  not  usable  v^th  tubes  having  nega- 
tive screen  currents  over  any  part  of  their 
operating  range,  such  as  the  813  or  the  4X150 
series. 

A  somewhat  improved  gating  modulator  is 
that  shown  in  Fig.  4,  It  differs  from  the  Fig, 
3  circuit  mainly  in  using  a  Class  B  gate  tube 
rather  than  a  Class  AB^  hookup.  This,  in  turn, 
requires  a  power  driver  to  supply  grid  current. 
The  Ik  resistor  in  the  grid  circuit  stabilizes 
the  load  on  the  6V6,  This  circuit  is  good  for 
an  829  or  a  pair  of  4-125A's,  and  can  give 
linear  modulation  of  the  4-125A's  up  to  250 
ma  indicated  peaks-  Like  Fig.  3,  it  produces 
controlled  carrier, 

A  clamping  modulator  which  doesn't  dis- 
play the  bad   characteristics   of  many   such 
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designs  is  shown  in  Fig.  5.  Tliis  one  uses  a 
Class  A2  modulator  hookup,  where  tlie  grids 
of  the  modulator  tube  are  always  positive  and 
diaw  grid  current.  This  in  turn  lowers  output 
impedance  of  the  modulator  and  reduces  dis- 
tortion, (The  low  output  impedance  of  the 
cathode  follower  is  the  reason  why  the  gating 
arrangement  usually  works  better, ) 

With  the  exception  of  the  unusual  grid 
circuitiy,  this  hookup  isn*t  too  different  from 
that  of  Fig.  1.  It  is  fed  by  the  preamp  of  Fig. 
I  or  Fig-  2,  and  the  first  half  of  the  6SN7 
ampUfies  the  audio  still  more.  The  second  half 
of  this  tube  is  a  cat lioJe- follower  driving  the 
modulator,  to  give  low-impedance  drive  to  the 
current-diawing  grids*  The  modulator  grid  ar- 
rangement makes  the  6V6  in  effect  into  a 
high-mn  triode.  Resting  corrent  of  the  modu- 
lator is  controlled  by  the  100k  pot  in  the 
6SN7  cathode;  the  less  bias  this  introduces  for 
the  6SN7  grid,  the  more  positive  its  cathode 
will  be.  Tlie  e\'6  grids  are  tied  to  tlie  6SN7 
cathode^  so  their  bias   follo\vs   automatically. 

The  VR  tube  is  used  to  drop  the  eV6  plate 
voltage  to  the  value  needed  at  tlie  modulated 
screen.  With  no  audio,  the  6V6  plate  will  be 
fairly  close  to  the  supply  level;  the  VR150 
then  drops  150  volts  from  this  so  that  about 
125  volts  appear  across  the  22k  output  resistor. 
With  audio,  the  6V6  plate  voltage  fluctuates 
witli  signal.  This  change  is  transmitted  through 
the  VR  tube  so  that  voltage  across  the  22k 
resistor  ranges  from  about  5  to  about  145 
volts.  The  VR  tube  must  not  be  allowed  to 
go  out  during  modulation  as  thfe  would  cause 
extieme  distortion. 

Fig.  6  shows  a  high-power  version  of  this 
cfrcuit,  which  is  capable  of  handling  a  pair 
of  4X250B's  at  maximum  ratings.  This  gives 
200  watts  output  on  2  meters,  rising  to  800 
or  so  at  modulation  peaks.  The  only  essential 
difference  is  that  the  6SN7  cathode  follower 
is  replaced  by  a  6V6  or  6AQ5,  to  give  more 
driving  power. 

If  tubes  are  chosen  for  either  Fig*  3  or  Fig, 
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6  whicli  have  non-linear  transfer  characteristics, 
and  these  characteristics  are  picked  to  cancel 
out  any  non-linearities  present  in  the  screen 
characteristic  of  the  modulated  stage,  a  worth- 
while decrease  in  distortion  can  be  obtained. 
For  instance,  6Y6  s  can  be  used  in  Fig.  6,  and 
results  will  be  considerably  cleaner  with  4X 
250's  than  if  the  6VG  or  6L6  types  are  em- 
ployed. Determining  just  what  is  best  is,  in 
most  cases,  a  trial-and-error  proposition  since 
no  suitable  curves  are  available* 

If  simplicity  appeals  more  to  you  than  does 
near-perfection  of  audio,   the  circuit  of  Fig. 

7  should  be  interesting.  It's  hard  to  get  much 
simpler  than  this. 

Input  from  the  mike  is  amplified  by  the 
6SN7  half,  which  is  direct-coupled  to  the 
6N7  grids.  The  cathode  of  the  6N7  goes  to 
the  screen  of  tlie  modulated  6L6,  and  that's 
all  there  is  to  it  Designer  W6MTY  used  the 
other  half  of  the  6SN7  as  an  oscillator  to 
drive  the  6L6,  getting  a  complete  transmitter 
with  just  three  tubes.  Screen  voltage  should 
be  set  to  %  noimal  by  adjustment  of  either  of 
the  two  resistors,  though  adjustment  of  the 
plate  resistor  is  recommended. 

Almost  equally  simple  is  the  "Golden 
Gate^'  circuit  in  Fig.  8*  This  one  also  uses  a 
carbon  mike,  but  drives  the  modulator  tube 
directly  with  it.  Bias  on  the  12AT7  is  set 
by  the  20k  pot,  which  indirectly  sets  screen 
voltage  and  RF  power  output.  The  tune-up 
switch  allows  CW  conditions  for  tuning-  In 
practice^  the  rig  should  be  tuned  for  maximum 
output  in  TUNE  position,  then  loading  in- 
creased until  output  drops  about  15%.  Switch 
to  OP  and  adjust  Rl  until  power  output 
drops  to  }i  of  tlie  maximum  read  at  TUNE. 
You're  on. 

For  top-quality  audio,  the  circuit  of  Fig. 
9  is  recommended  by  W6SAI.  It's  a  gating 
cii'cuit,  and  offers  independent  adjustment  of 
both  carrier-level  power  output  from  the  modu- 
lated stage  and  of  negative-peak  level  It's  ap- 
plicable, without  change,  for  the  modulation 
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Fig.     9,     High     quality     gating     modulator. 
W6SAL 

of  anything  from  a  single  2E26  up  to  an  813 
or  a  4-250, 

Plate  supph^  of  the  6L6  should  be  about 
100  volts  gieater  than  nonnal  screen  voltage 
for  the  modulated  tube.  Then  the  50k  pot  is 
set  for  Ja  normal  screen  voltage  and  the  15k 
pot  is  set  at  its  giomided  end.  The  modu- 
lated stage  should  be  connected  to  a  dummy 
load  and  a  scope  hooked  up  for  modulation 
checking* 

InitiaBy,  the  scope  display  (if  a  trapezoid 
pattern  is  used)  will  probably  show  Uttle 
negative-peak  modulation,  as  well  as  extreme 
flattening  of  tlie  positive  peaks.  Loading  of 
the  modulated  stage  should  be  increased  (to- 
gether with  cbive,  if  necessary)  until  the  pos- 
itiv^e  peaks  are  satisfactory-  Then  the  1 5k  pot 
should  be  moved  toward  the  negative-voltage 
end  until  the  negative-peak  modulation  just 
reaches  95  percent.  Apply  excessive  audio 
input  to  see  if  negative-peak  overmodulation 
is  possible;  if  it  is,  reduce  the  setting  of  the 
15k  pot. 

To  hook  up  a  screen-mod  transmitter  fur 
trapezoid  display  is  something  of  an  art  in 
itself.  The  connection  usually  made  to  the 
secondary  of  the  modulation  transformer  can 
be  made  to  the  modulated  screen  instead;  it 


I/2-6SN7 


(/2-6SN7 


6L6 


Fig.  10,  Clamp  tube  mod- 
ulator   for    807,    W6SAI. 


CARBON 
MICROPHOiie 


lOjuf  /450V 


TO  SCREEN 


+  Z50V 


f 
(450  hlll^lMUM} 


1AI 


i/2  -6SN7 


I/2-6SN7 


6V6 


+  300V 


Fig.   11.  W6SAI  gatfng   modulator  for  807. 

may  require  a  bit  more  scope  gain  to  get  a 
good  display,  but  the  results  will  be  every 
bit  as  good. 

If  both  positive  and  negative  peaks  appear 
satisfactory,  but  the  sides  of  the  trapezoid 
are  kinked,  then  the  resting  value  of  screen 
voltage  is  incorrect  for  the  particular  tube. 
Change  it  in  either  direction  until  you  get 
the  straightest  possible  sides,  tlien  re-load  for 
best  peaks. 

Once  adjustment  is  correct,  you  can  lock 
both  potentiometers  in  place*  Note  the  grid- 
current  reading  and  the  carrier-level  plate- 
current  readings  of  the  final  stage.  Henceforth, 
adjust  drive  for  exactly  the  same  amount  of 
grid  current,  and  load  for  the  same  plate 
current^  and  you  should  Have  screen-modula- 
tion which  can't  be  told  from  the  high-level 
variety- 
Note  that  llie  6L6  cathods  is  very  hot  to 
ground;  this  means  that  the  filament  of  this 
tube  should  be  supplied  from  an  isolated 
source.  This  requirement  makes  this  ciicuit 
difficidt  to  use  in  mobile  work  unless  final- 
stage  tubes  are  chosen  which  don't  require 
very  large  screen  voltages. 

Fig,  10  shows  WeSAFs  version  of  the  basic 
circuit  also  illustrated  in  Fig.  2-  This  circuit 


works  nicelv  with  eillu  r  one  or  t^^^  SOTs 
but  isn't  so  good  with  6146's  or  other  low- 
screen-voltage  tubes,  and  is  definitely  poor 
fur  TV  horizontal-output  type  tubes.  Even 
with  807*s,  final  high  voltage  must  be  at  least 
450  for  good  results,  and  700  to  1000  volts  is 
preferable* 

The  25k  atljustable  resistor  should  be  set 
to  give  250  volts  on  the  6L6  plate  with  the 
final  stage  timed  to  resonance,  and  the  20K 
resistor  for  130  volts  on  the  final  screens.  The 
2k  cathode  resistor  should  be  adjusted  for  20 
volts  at  the  6L6  cathode.  All  three  adjust- 
ments interact  and  should  be  checked, 

Tlie  gating  modulator  of  Fig,  11,  using 
much  the  same  set  of  components,  gives  su- 
perior results  and  works  with  more  types  of 
tubes.  It  is  a  simplified  version  of  the  circuit 
of  Fig.  9,  witli  the  negative- voltage  supply 
omitted,  Thougli  intended  as  a  constant-carrier 
circuit,  it  will  produce  controlled  carrier  if  the 
20k  pot  is  set  too  close  to  its  groirnd  end. 

So  far,  all  tlie  gating  modulators  weVe  dis- 
cussed have  had  to  use  transformers  to  get  up 
enough  audio  swing  at  the  gate  tube  grids, 
and  the  clamping  types  wliich  give  good  per- 
fonnance  have  all  used  inductors.  But  in 
compact  equipment^  we  frequently  want  to  do 
away  with  as  much  iron  as  possible. 

The  circuit  of  Fig,  12  does  just  that.  It's  a 
controlled  carrier  gating  modulator  which  is 
liigldy  suitable  for  a  single  6146  and  has  been 
used  to  drive  a  pair  of  them,  which  has  no 
iron  at  aU  in  it. 

This  one  comes  from  the  Heath  people, 
and  was  used  in  the  DX-35.  Later  models  used 
about  the  same  circuit  but  substituted  a  6DE7 
for  the  12AU7,  and  on-the-air  perfoimance 
appeared  to  suffer  from  the  substitution* 

The  12AX7  is  a  preamplifier,  and  gives  us 
about  150  volts  peak-to-peak  at  its  output 
when  driven  by  a  crystal  mike  and  a  moder- 
ately loud  voice.  The  left-hand  half  of  the 
12AU7  is  hooked  up  as  an  infinite-impedance 
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trol led-carrier  got- 
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detector,  because  of  the  higli-value  resistor  in 
its  cathode  circuit.  The  ,05  /if  capacitor  by- 
passes the  individual  cycles  of  audio  frequen- 
cy, but  maintains  a  charge  equal  to  tlie  in- 
stantaneous peak  voltage  of  each  cycle.  The 
right-hand  half  of  this  tube  is  a  straight  cath- 
ode follower,  with  its  grid  returned  to  the  top 
of  the  .03  capacitor.  Thus  the  voltage  across 
the  100k  cathode  output  resistor  will  consist 
of  the  150  volt-peak-to-peak  audio  signal 
from  the  preamp,  superimposed  on  a  0  to  150- 
volt  varying  dc  level  from  the  detector.  This 
goes  to  the  screen  of  tlie  6146;  the  varying 
dc  level  controls  the  canier,  and  the  af  cvcles 
dothemodulaHon. 

Modulation  level  is  between  80  and  90  per- 
cent on  both  positive  and  negative  peaks,  and 
with  a  6146  is  exceptionally  linear  if  the  tube 
is  properly  loaded.  Uixlike  the  otlier  conboUed- 
carrier  circiu'ts  described  here,  this  one  uses 
both  the  positive  and  the  negative  half  of  the 
audio  input  cycle,  and  has  a  definitely  cleaner 
sound.  Tlie  only  thing  about  it  which  identifies 
it  as  screen-modulation  is  the  controlled-car- 
rier  eflPect, 

When  used  with  a  pair  of  6146  s,  or  with 
a  6DE7,  however,  linearity  suffers.  It  appears 
that  the  circuit  can  only  handle  enough  cur- 
rent for  a  single  tube,  and  that  the  6DE7  re- 
quires changes  in  circuit  constants. 

Now,  after  looking  over  a  dozen  different 
designs,  you  are  in  a  position  to  pick  the  ones 
which  fill  your  own  needs  best,  and  if  quality 
is  your  goal  you  can  get  a  circuit  which  will 
give  it  to  you. 

But  getting  that  quality  is  up  to  the  opera- 
tor, since  as  mentioned  previously  almost  every 
adjustment  in  a  screen-modulated  rig  is  criti- 
cal If  youre  used  to  tuning  up  a  linear,  just 
think  of  the  screen-mod  rig  as  a  different  kind 
of  linear  and  you  won*t  go  far  wrong.  Heavy 
loading  is  a  must.  So  is  plenty  of  drive,  but 
excessive  dri\e  can  also  cause  troubles.  Best 
procedure  here  is  to  start  with  all  the  drive 
your  final  tube  can  stand,  then  reduce  it  a 
bit  after  ever\'^thing  else  is  set  and  see  if  you 
can  improve  the  scope  picture. 

In  general,  the  positive^peak  modulation  wfll 
be  determined  by  the  loading  and  drive 
while  the  negative-peak  conditions  will  depend 
on  the  modulator  circuit.  Linearity  between 
these  peaks  will  depend  on  the  exact  screen 
voltage  of  the  tube  fand  may  vary  from  tube 
to  tube  in  a  given  t\pe)  as  well  as  on  the 
match  or  lack  of  one  between  plate  cliaracter- 
istics  of  the  modulating  tube  and  screen  char- 
acteristics of  the  final.  The  adjustment  to 
conect  for  all  of  this  is  the  res  ting-screen- 
voltage  control,  sometimes  called  the  carrier- 


power  level-set  controL  Since  so  many  varia- 
bles are  involved,  the  only  recommendation 
is  to  make  a  change  and  see  if  it  helps  or 
hurts.  If  it  helps  J  keep  on  the  same  direction. 
If  it  hurts,  go  the  otlier  way, 

A  scope  is  a  necessity  for  getting  top  quality 
out  of  a  screen  modulated  rig;  for  that  matter, 
it*s  just  as  important  with  lugli-level  modula- 
tion. But  with  a  screen-mod  rig,  only  the 
scope  can  tell  you  which  adjustment  should 
be  moved.  With  higli-level  modulation^  you 
can  tell  bv  an  educated  miess. 

The  most  meaningful  scope  display  is  tlie 
trapezoid.  For  this,  the  vertical  plates  of  the 
scope  should  be  connected  to  the  transmitter 
rf  output.  A  handy  way  of  doing  this  is  to 
take  a  length  of  "zip  cord,"  form  a  two- 
turn  link  at  one  end  by  splitting  the  wires 
and  wrapping  each  back  one  turn,  then  twist- 
ing them  together  and  taping  ever\i:hing  to 
hold  it  in  place,  and  connect  the  other  end  of 
the  zipcord  to  the  vertical  plates  of  the  scope. 
The  link  can  then  be  coupled  to  the  final 
tank  and  will  usually  pick  up  plenty  of  signah 

The  horizontal  input  to  the  scope  should 
be  taken  from  the  screen  of  the  modulated 
tube,  with  the  other  input  lead  grounded. 
Switch  the  scope  to  **external  sweep"  and 
control  the  width  of  tlie  trapezoid  with  the 
horizontal  gain  controL 

A  perfect  display  shows  up  as  a  triangle. 
Tilt*  base  of  the  triangle  is  the  positive  modu- 
lation peak,  while  the  point  is  the  negative 
peak.  If  modulation  is  less  than  100^,  the 
point  will  be  flat.  If  overmodulating,  the  point 
will  have  a  line  extending  from  it.  Curved 
sides  on  the  triangle  indicate  distortion. 

Fortunately,  once  you  have  the  rig  tuned 
up  properly  on  dummy  load  it  will  work  the 
same  on  any  load  of  the  same  impedance.  Tin's 
means  you  can  lock  all  modulation  adjust- 
ments, note  final  current  readings,  and  if  drive 
and  loading  are  always  adiusted  for  the  same 
readings,    modulatian    will    also    remain    the 

same. 

If  you  want  to  do  more  reading  up  on  the 
subject,  here  are  a  few  references: 

Orr,  William  \\^6SAL  The  Radio  Handbook, 
Ifith  edition*  page  286. 

Jones,  Frank  W6AJF,  ''Some  Experiments 
with  Screen  Grid  Modulation/'  CQ,  January, 
1952  (reprinted  in  CQ  Anthology  No.  1,  page 

127). 

Jones,  Frank  \\  6AJF,  "A  New  Class  A2 
Screen  Modulator,"  CQ,  April,  1956,  page  21. 

Orr,  W^illiam  W6SAI,  New  Mobile  Hand- 
book,   Cowan    Publisliing    Coip-^    pages    98 

through  103, 
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In  an  earlier  article,^  I  referred  to  tlie  use  of 
LEDEX  stepping  relays  as  remote  switching 
elements  in  a  complex  transmitter  switching 
application*  A  second  article^  described  a  sur- 
plus, motor  driven  coaxial  switch.  Mail  re- 
ceived in  response  to  these  articles  sliowed 
widespread  interest  in  such  remote  switching 
and  positioning  devices.  Questions  were  about 
evenly  divided  between  "How  do  they  work?*' 
and  **Where  do  you  buy  them  on  the  surplus 
market?"**  This  article  will  attempt  to  answer 
both  questions  as  related  to  tliu  rotary  solenoid 
t\pe  of  remote  switches  and  positioners.  The 
writer  is  indebted  to  Ledex  Inc,  of  Dayton, 
Ohio  for  mueli  of  the  information  presented 
herein. 

As  shown  in  the  exploded  view,  a  rotary 
solenoid  consists  of  a  ver>^  short  stroke  solenoid 
with  the  armature  supported  from  the  frame 
by  ball  bearings  which  travel  in  inclined  ball 
races  or  grooves.  When  the  coil  is  energized, 
the  armature  is  drawn  into  the  coiL  At  the 
same  time,  the  inclined  ball  races  cause  the 
armature  to  rotate.  By  connecting  a  ratchet 
mechanism  to  the  armature  so  that  the  ratchet 
is  engaged  on  the  forward  stroke  and  dis- 
engaged on  the  return  stroke,  it  is  possible  to 
cause  the  solenoid  to  rotate  a  shaft  a  fixed 
number  of  degrees  each  time  the  solenoid  is 
energized.  Addition  of  switch  sections  to  the 
rotary  mechanism  results  in  a  highly  useful 
stepping  switch. 

This  basic  switch  still  leaves  something  to 
be  desired   from   a   practical    point   of  view. 
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First,  the  power  source  must  be  manually  ap- 
pHed  and  removed  for  the  switch  to  advance 
each  position.  This  handicax>  may  be  overcome 
by  adding  a  separate  set  of  nomiaMy  closed 
interrupter  or  commutating  switch  contacts  to 
the  solenoid.  These  contacts  are  connected  in 
series  with  the  solenoid  coil  and  arranged  to 
open  as  the  solenoid  approaches  the  limit  of 
its  rotation  and  remain  open  until  the  arma- 
ture returns  to  its  resting  position.  When  the 
interrupter  contacts  close,  the  cycle  repeats 
and  will  continue  to  advance  the  rotary  switch 
through  its  detented  positions  as  long  as  power 
is  applied, 

A  second  addition  to  the  basic  stepping 
mechanism  makes  it  a  practical  remote  switch- 
ing device.  One  of  the  driven  rotary  switch 
sections  is  wired  into  the  control  circuit  to 
cause  the  switch  to  stop  at  the  desired,  re- 
motely selected  position.  Fig,  1  shows  the  cir- 
cuit of  a  remote  selector  switch  with  all  the 
elements  we  have  discussed.  This  circuit  uses 
open  circuit  or  ''notch"  homing  to  remotely 
position  the  switch.  If  the  position  of  the  con- 
trol switch  is  changed  from  that  shown,  power 
wiU  be  supplied  to  the  stepper  switch.  The 
swdtch  wiU  then  step  through  the  detented 
positions  until  the  switch  contact  through 
which  power  is  applied  rests  in  the  notch  of 
the  rotor  and  pow  er  is  removed. 

The  circuit  shown  in  Fig,  1  is  simplified. 
Rotary  solenoid  type  stepper  switches  are  nor- 
mally av^aHable  with  8,  10,  12^  18  or  24  de- 
tented positions.  If  less  swdtch  positions  than 
these  are  required,  a  mechanism  is  selected 
with  an  even  multiple  of  detented  positions 
and  the  desired  switching  pattern  repeated 
for  the  full  revolution  of  the  switch. 

Arc  suppression  circuitry  is  not  shown  in 
tlie  schematic  but  is  essential  for  good  contact 
Hfe  and  reliable  operation.  When  the  circuit 
to  the  solenoid  is  opened,  the  magnetic  field 
collapses,  generating  reverse  voltages.  While 
of  short  duration^  these  voltages  are  sufiBciently 
high   to  damage   the  contacts  in   the  control 


Expfoded  view   of  a    Ledex   rotary  solenoid. 


^  '* Surplus  Frequency  Synthesizer/'  W4WKM,  73  Mag- 
azine,   February,    1962. 

^•*A  Stirplus  Motor  Driven  Coaxial  Switcli,"  W4WKM, 
73  Miigaztnc,  Aitgu^t^  1962, 
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Fig.   1,  Basic  '^open  seeking^'  remote  switch- 
ing, 

circuit,   cause   insulation   failure  and   generate 
radio  inteiference. 

Commonly  iised  protection  methods  are  the 
use  of  a  diode  connected  across  the  solenoid 
winding  as  shown  in  Fig.  2A  or  a  capacitor 
connected  across  the  control  circuit  contacts 
as  shown  in  Fig*  2B,  Quite  often  both  tech- 
niques are  used  and  this  is  possibly  the  safest 
method.  Diode  poIarit>^  is  important  and  must 
be  as  shown  in  Fig-  2A.  Suitable  diodes  are 
1N538  or  equivalent.  When  the  diode  method 
is  used,  connect  a  .05  ^f  capacitor  across  the 
control  circuit  contacts.  Use  of  the  diode  re- 
duces the  stepping  speed  of  the  solenoid  ap- 
proximately 50%.  However,  this  is  not  too  im- 
portant for  amateiu-  applications  since  the 
stepping  speed  will  still  exceed  ten  steps  per 
second.  The  capacitor  method  of  arc  suppres- 
sion, shown  in  Fig,  2B,  requiies  the  use  of  a 
larger  capacitor.  Typical  value  is  0.5  p£  at  600 
working  volt  rating.  The  resistor  shown  in  the 
drawing  is  not  required  with  lower  voltage 
units.  For  units  designed  for  use  at  between 
85  and  100  volts,  use  the  resistor.  Five  ohms 
at  five  watts  is  a  typical  value. 

Power  supply  requirements  for  rotary  sole- 
noids are  rather  critical.  These  units  draw 
Substantial  cmTcnt  and  a  fairly  stiff  supply  is 
required.  Most  stepping  relays  on  the  surplus 
market  are  designed  for  use  with  a  28  volt  do 
power  source  so  this  poses  power  supply  prob- 
lems, A  heavy  transformer  and  a  full-wave 
bridge  rectifier  is  almost  essential  if  a  conven- 
tional supply  is  used.  However,  if  a  slower 
stepping  speed  is  tolerable,  a  one  ampere  trans- 
former feeding  a  single  diode  half- wave  recti- 
fier may  be  used  with  a  filter  capacitor  of  4^000 
^f.  This  circuit  will  work  only  if  diode  arc 
suppression  is  used- 

Where  do  you  buy  these  rotary  solenoid 
stepping  relays?  Well,  if  you  are  loaded,  you 
figure  out  exactly  what  you  need,  go  to  the 
manufacturer  and  have  him  make  it  up.  Of 
course,  this  will  be  a  custom  design  and  you 
wiU  pay  a  minimmn  billing  charge  of  $50.00 
or  so.  The  next  best  thing  is  to  pick  a  stock 
model  (with  more  contacts  than  you  need) 
and  pay  the  asking  price.  Net  prices  on  these 
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Fig.  2.  Arc  suppression  circuits  for  use  with 

rotary   solenoid   stepping    switches. 

units  start  at  armmd  $25.00.  Now  that  we  have 
eliminated  99%  of  the  reading  public,  we  come 
with  the  right  answer— we  buy  them  on  the 
surplus  market.  Ray  Marver  of  Ledex  says,  in 
response  to  my  query,  "Of  course,  the  best 
deal  for  a  radio  amateur  is  when  he  is  able 
to  locate  and  design  around  surplus  units 
offered  through   distributors/* 

So  here  we  are,  back  to  surplus,  AH  surplus 
dealers,  at  one  time  or  another,  have  rotary 
solenoid  switches  on  hand.  The  unit  shown  in 
the  photograph  was  found  at  Ritco  Electronics 
in  Annandale,  X'irginia  and  it  is  typical  of  the 
current  crop  of  su!plus.  However,  reference  to 
the  current  surplus  advertisements  discloses 
few  offerings.  The  best  bet  is  to  shop  around 
and  when  )  ou  find,  bu)%  If  >  ou  don't  have  any 
luck,  there  are  surplus  dealers  who  specialize 
in  relays.  Since  they  buy  stock  by  manufactur- 
ers  type,  even  build  up  units  on  order,  their 
prices  are  a  bit  higher  tlian  what  you  would 
pay  from  the  usual  surplus  dealer.  However, 
it  is  worth  it  if  you  can*t  find  what  you  need 
on  the  open  market.  Universal  Relay  Corpora- 
tion of  42  \\'hite  Street,  New  York  13,  New^ 
York  publishes  a  relay  catalog.  They  carry 
numerous  listings  of  Ledex,  Oak  and  Price 
rotary  solenoid  type  stepper  relays,  solenoids, 
wafers  and  power  supplies.  Prices  are  ver\^ 
much  lower  than  for  manufacturers  stock  and 
if  you  can't  find  what  you  need  on  the  open 
market,  give  them  a  try. 

This  article  only  skims  the  surface.  However, 
sufiicient  information  has  been  given  to  apply 
surplus  stepper  units  in  your  next  project. 
Stick  to  the  simple  circuits  presented  here  and 
try  to  find  surplus  units  to  do  the  job.  There  is 
such  a  variety  of  control  circuits  in  general  use, 
each  with  their  own  special  control  and  slave 
switch  requirements,  that  it  is  impossible  in 
the  available  space  to  discuss  them  all  If  you 
hit  a  snag,  try  to  find  the  equipment  the  sur- 
plus unit  was  used  in  and  then  attempt  to  lo- 
cate a  circuit  of  the  relay  control  system,  Wliile 
sometimes  complex,  they  all  follow  a  common 
pattern  and  you  should  be  able  to  figure  it 
out  After  aU,  that*s  half  the  fun  in  surplus. 
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The  everyday  use  of  completely  transistor- 
T/cd  transmitters  seemed  to  be  onlv  an  idle 
dream— a  riddle  for  future  engineers  and  sci- 
entists to  solve.  A  tiansistor  transmitter  is  usu- 
ally rr.;  irded  as  a  very  interesting  toy  and 
liUle  more,  Huweverj  the  thought  sometimes 
oeeiHs  tliat  if  the  power  were  a  bit  liigher 
and  a  vfo  used,  such  a  transmitter  would  be 
just  the  thing  for  hunting  aud  fishing  trips, 

A  move  to  an  isolated  location  seveial  miles 
from  town  and  a  mile  from  a  power  line 
yielded  excellent  receiving  conditions.  The 
urge  to  get  on  the  air  grew  stionger  by  tlie 
day.  Since  a  transistor  receiver  was  already 
in  use,  a  small  quarter  watt  transmitter  with 
dnee  transistors  was  constructed-  The  hope 
was  that  it  w^ould  work  out  a  few  miles  under 
ideal  conditions.  The  isolated  location  proved 
to  have  fai  better  propagation  conditions  tlian 
expected.  Six  weeks  of  operation  on  the  160 
and  80  meter  bands  yielded  several  states  and 
four  QRZ's  in  a  row^  from  a  KH6-  The  con- 
elusion  was  reached  that  a  vfo  was  needed. 

For  the  new  project,  it  was  decided  to  tiy 
for  one  watt  of  power  on  the   160   and   80 


The  completed  transmitter.   Way  up  top  is 

the  switch  ocross  the  tune  up  lamp  in  the 
supply  lead.  Controls  on  front  storting  at  the 
top:  oscillotor,  drive-doubler  and  final  tun- 
ing. The  small  pointer  knob  is  the  band 
chonge  switch.  The  meter  is  from  on  old 
tube  tester.  On  80  meters  it  reads  "doubt- 
ful/' which  may  explain  the  poor  report 
from  KL7-lond. 


meter  bands,  Witli  this  amount  of  power  ilie 
use  of  inexpensive  germanium  transistors  and 
flashhght  or  lantern  batteries  is  practical. 

Photograplis  show  the  arrangement  that  fin- 
ally evolved  The  BC610  tuning  unit  at  first 
seemed  a  stmdy  and  ideal  foundation  to  build 
upon.  It  actually  proved  to  be  far  from  a  short 
cut  to  a  finished  product.  The  **Q"  of  the  coils 
is  lowered  by  a  large  amount  with  the  cover 
in  place.  The  jomts  in  the  box  are  not  rf 
tight.  The  edges  of  the  box  had  to  be  bent  out 
and  filed  bright  to  prevent  frequency  jumping 
with  handling.  A  more  conventional  style  of 
construction,  with  the  oscillator  in  its  own 
sluelded  box,  will  save  much  work.  The  crude 
consti'uction  is  a  result  of  very  limited  work- 
shop facilities.  Most  of  the  work  was  done 
outdoors  with  a  kerosene  lamp  for  light  and 
a  camp  fire  to  heat  the  soldering  copper.  The 
resulting  product,  although  large  and  heavy, 
has  proved  satisfactory  in  performance  and  is 
stiU  in  use  w  itli  no  major  changes. 

With  three  transistors  in  the  final  amplifier 
the  desired  power  was  obtained  on  the  band 
of  most  interest.  The  vfo  problem  was  much 
harder  to  solve.  The  fhst  attempt  at  transistor- 
ising a  Colpitis  oscillator  was  a  nerve  shatter- 
ing  experience  J  to  say  the  least.  The  diift  was 
lugh  and  supply  voltage  criticaL  When  tlie 
drift  finally  stopped,  a  one  volt  increase 
changed  the  frequency  about  2  kc  at  2  Mc, 
The  drift  started  aU  over  again— apparently 
as  bad  as  the  first  warm  up, 

After  several  months  of  cr>  stal  control,  the 
need  for  moving  about  the  band  seemed  im- 
portant enougli  to  justify  anotlier  session  with 
the  *T>east."  Since  every  possibiHty  of  taming 
the  Colpitts  seemed  exhausted,  the  Hartley 
was  the  next  confidence  breaker.  About  the 
same  results  were  obtained.  Total  shift,  drift 
and  creep  amounted  to  about  18  kc.  Wliile 
plotting  the  frequency  and  voltage  curv^es  of 
the  two  oscillators,  the  discovery^  w*as  made 
that  the  change  in  frequency  was  nearly  the 
same  amount  with  eitlier  oscillator,  but  in 
opposite  directions.  Clearly,  here  was  the  first 
clue  to  the  cause  of  our  difiiculties.  The  in- 
stability was  mainly  due  to  changes  in  the 
loading  of  the  tuned  circuit  by  the  transistor. 


not  b>  changes  in  capacity  as  first  assumed. 
After  a  quick  refresher  course  in  oscillators 
from  TeiTTian  s  Radio  Engineers  Handbook, 
several  oscillators  were  tried  which  used  a 
combination  of  capacitive  and  inductive  coupl- 
ing to  the  tuned  circuit.  The  one  presented 
here  seemed  to  be  tlie  easiest  to  construct 
and  adjust.  The  coupling  trimmer  aUows  com- 
pensation for  wide  variations  in  coil  construe- 
tion,  circuit  loading  and  transistor  gain,  Tlie 
drift  problem  was  all  but  eliminated  by  using 
a  drift  transistor.  The  final  result  is  a  stal^le 
oscillator  that  can  be  keyed  with  no  audible 
chirp,  and  the  drift  is  just  a  few  cycles. 

General   Circuit   Description 

Tlie  oscillator  of  the  transmitter  tunes  from 
about  1743  to  2005  kc.  Inductive  coupling 
is  used  for  coupling  the  tank  to  the  emitter 
of  the  oscillator  tiansisLor  and  the  base  of  the 
buffer.  Changes  of  tempera  tine  or  current  to 
tliese  two  transistors  will  change  the  input 
resistance  to  a  large  degree,  Rf  power  is 
supplied  to  the  tank  circuit  through  an  ad- 
fustable  trimmer  capacity.  With  proper  adjust- 
ment, the  change  in  frequency  of  the  oscillator 
tank  caused  bv  the  variation  of  the  load  on 
the  inductive  couphng  loops,  is  cancelled  by 
the  current  lead  through  the  capacitative  re- 
actance of  the  trimmer  between  the  collector 
and  tank  coil.  This  system  compensates  for  n 
multitude  of  effects  that  plague  a  solid  state 
oscillator.  Without  it,  voltage  reirnlation  of  the 
collector,  bias  stabilization  by  means  of  a 
tlicrmistor  or  similar  device,  and  rather  com- 
plete isolation  of  the  oscillator  from  the  fol- 
lowing stage  would  be  necessary.  This  would 
complicate  the  system  greatly  and  still  leave 
the  keying  problem  for  later  in  the  chain 
between  the  oscillator  and  antenna.  Even 
then,  the  inherent  low  frequency  rumble 
in  current  of  most  transistors  wnnld  cause  a 
random  quiver  in  the  note  that  resembles  a 
slight  case  of  aurora  propagation  on  the  \HF 
frequencies.  The  dc  operating  point  of  the 
oscillator  transistor  is  set  by  means  of  \(jltage 
divider  base  bias  and  emittor  resistor, 

Tlie  bnfler  is  loosely  coupled  to  the  oscillator 
tank  and  is  operated  without  forward  bias. 
Operated  in  this  manner,  nearlx*  one  tenth  of 
a  volt  of  drive  is  needed  to  start  current 
flow  in  the  collector  eiicuit.  By  using  this 
ettect,  differential  keying  is  accomplished  uith- 
out  complications  of  relays  or  extra  parts.  The 
output  of  the  buffer  is  heavily  loaded  by 
the  following  stage,  and  is  fixed  tuned.  It  was 
during  the  testing  of  these  first  two  stages  that 
the  old  stabihty  problem  loonud  large  and 
threateningly  again.  The   first  design   used  a 
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2— SIMPLIFIED  MATH  FOR  THI  HAM- 
SHACK— KBLF  I. —This  is  the  simpiesi 
ond  easiest  to  fathom  explanotion  of 
Ohm's  Low,  SQuQre%  roots,  powders, 
frequency/ meters,  logs,  sli<te  rules,  etc. 
If  our  schools  ever  got  wirKl  of  this 
amazing  method  of  urxderstonding  bo- 
s\c  moth  our  k)ds  would  have  o  lot 
less  trouble.  50c 


12— CW—W6SFM,— Anyone  can  learn 
the  code.  This  book,  by  an  expert,  lays 
in  o  eood  foiindotion  for  later  high 
speed   CW   obility.  50c 


1S_FREQUENCY  MEASURING— W0HKF 

—Ever  wont  to  set  yourseH  up  to 
meosure  frequency  right  down  to  the 
gnat's  eyebrow?  An  expert  lets  you  in 
on  oil  of  the  secrets.  )oin  Bob  high  up 
on  the  list  of  Frequency  Meas^rtng 
Test  winners.  $1.00 


1_CARE     AND     FEEDING     OF     HAM 

CLUBS— K9AMD.— Carole  did  o  thor- 
ough research  jOb  on  over  a  hundred 
ham  clubs  to  find  out  what  aspects 
went  to  make  them  aiccessfuf  ond 
whot  seemed  to  lead  to  tt^eir  demise. 
This  book  tells  all  and  will  be  in- 
valuoble  to  oil  club  officers  or  ony- 
one  mterested  in  forming  a  successful 
hom   club.  SI. 00 
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ATV  ANTHOLOGY,  W0KYQ  ond 
WA4HWH.— A  collection  of  the  con- 
struction and  technical  articles  from 
the  ATV  Experinwnter.  Iricludes  o 
complete,  easy  to  buHd  vidicon  com* 
tra  and  50  other  projects.  The  only 
book  ova  liable  about  horn  TV.     $2,00 


3_REVISED  INDEX  TO  SURPLU! 
W4WKM. — This  is  a  complete  list  of 
every  articfe  ever  published  on  the 
conversion  of  surplus  equipment.  Gives 
a  brief  rundown  on  the  article  orKJ 
source.    Complete    to    dote.  $1-50 


RECEIVERS.  K5)KX,— If  you  wont  to 
bund  a  receiver  or  to  really  under- 
stortd  your  receiver,  this  is  the  book 
for  you.  It  covers  everv  aspect  of 
receivir>g  in  author  Kyles  usual  tttor- 
ough   monner,  $2*00 
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TEST  EQUIPMENT  HANDS 0 OK. 
W6VAT,— Every  horn  needs  to  hove 
ond  know  how  to  use  test  equipment. 
This  book  tells  you  how  to  make  valu- 
able ham  test  geor  easily  ond  cheaply. 
It  also  covers  the  use  of  test  equip- 
ment. 50c 
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tap  on  the  oscillator  coil  to  couple  to  the 
buffer*  With  this  arrangement,  the  tuning  of 
later  stages  of  the  transmitter  pulled  the  fre- 
quency a  matter  of  a  kilocycle  or  two,  In> 
proper  tuning  produced  a  beautiful  chirp. 
Careful  inspection  of  the  diagram  at  this  point 
showed  that  proper  decoupling  would  be  diffi- 
cult to  obtain,  A  change  to  inductive  coupling 
with  the  return  of  the  secondary  to  a  common 
point  for  each  stage  was  completely  eflFective 
in  regaining  stability.  The  lesson  here  is: 
transistors  are  low  impedance  devices^  and 
ground  loops  are  to  be  avoided.  Stray  capaci- 
tances are  not  as  objectional  as  in  tube  t\T}e 
circuits •  Both  the  oscillator  and  buffer  were 
crowded  into  one  small  compartment  with  no 
bad  effect  as  long  as  the  returns  were  hand- 
led in  the  proper  manner. 

The  driver  stage  operates  either  on  the 
oscillator  frequency  or  doubles  to  cover  the 
80  meter  band.  When  used  as  a  doubler  this 
stage  delivers  somewhat  less  than  optimum 
drive  to  the  final  amplifier.  The  band  switch 
available  did  not  allow  separate  coils  for  each 
band,  so  compromises  were  necessary.  Drive 
such    that    t!ie    desired    one    watt    to    the 


12  VOLTS 


COIL  DATA 
LI.  85  ttirna  5-44  litz.  D  ^,  h  H-  Tap  27  turns.  Emitter 

coil,  2  turns  over  ground   end  wound  same  direction. 

Coupling  coO,  2  turns  near  ground  end.  Exact  position 

determined  by  tests. 
L2.  100  microhenry  rfc  or  video  peaking  coil.   Secondary 

is  about  30  turns  of  30  wire  wound  over  main  winding. 
L3>   55  turns  #32  tap  IS  turns  from  ground-  Secondary  is 

5  turns  small  plastic  hook  up  wire,  over  ground  end* 
L4.   120   turns  #30,   tap   80   turns   up*    Collector   tap   ii   8 

turns  from  ground*  Output  link  is  3  tuma  tapped  at  6. 

See  Text  for  alternate  output  coils  for  SO  ohms.  Forra 

is  surplus  H  diameter  with   ^  winding  space.  All  the 

turns  won't  fit  in  one  layer  so   it  was  semi-scramble 

wound. 
LS.     IS  on  a  Miller  4400  form  ^  A,  IS  turns  #26  tapped 

5  turns  from  ground.   Output  co3   is  2  turns* 


IS 


final  is  available  on  160  meters  and  about 
*6  on  80*  Resistors  in  the  emitter  and  base 
circuits  supply  several  times  cut  off  bias  in  a 
manner  similar  to  conventional  tube  type 
circuits.  Drive  to  this  stage  Is  held  doum  to  a 
point  that  limits  the  out  of  tune  current  to  a 
little  over  ten  ma.  This  is  done  in  order  to 
use  only  one  metered  circuit  and  not  have  a 
minor  disaster  during  tune  up  procedure. 


In  tlie  final  amplifier,  considerable  work  was 
done  to  establish  the  number  of  transistors 
and  class  of  operation  for  the  power  desired  • 
During  these  tests,  up  to  four  transistors  oper- 
ated in  class  C  were  pushed  to  two  and  a  half 
watts  input.  Under  these  conditions,  neu- 
tralization is  very  desirable*  Both  reactive 
and  resistive  components  of  the  transistors 
must  be  balanced  out  under  full  load  and 
drive.  As  an  added  precaution,  the  final  must 
not  be  operated  under  fuU  drive  and  no  load. 
Tank  circuit  considerations  are  very  stringent 
in  regards  to  loaded  *'Q"  and  leakage  reac- 
tance. Since  the  main  limitation  of  these  tran- 
sistors is  the  peak  current  rating  of  200  ma 
each— a  never  evceed  sort  of  a  thing— not  even 
for  a  microsecond,  the  three  that  I  have  left  are 
operated  substantially  class  *'B." 
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^°M%  DOLLAR  POLY  PAKS 

D   3  TRANSISTOR  AUDIO  AMP,  tiny,  wired $i 

n    MAGNETIC  lEEED  SWfTCH,  glass  sealed !  $1 

n  40  WORLD*S  SMALLEST  GOWD.,  to  ,05mf  .  .  .  ,  $1 
n  4  TRANSISTOR  TRANSFORMERS,  asst  worth  $25  $} 
O    1   FILAMENT  TRANSFORMER,  117  to  6*3vct,  3A  $1 

^    $25  RELAY  SURPRISi,  sealed,  tiny  types $1 

3  INFRA-RED  DETECTORS,  with  leads \  -'.  .$1 

$25  SURPRISE  PAK:  transistors,  rect,  diodes,  etc,$T 
30  CORNING  "LOW  NOISE"  resistors,  a^st.  .  ,$1 
60  TUBULAR  CONDENSERS,  to  .5mf,  to  IKv,  asstjl 
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60  TUBE  SOCKETS,  receptacles,  plugs,  audio,  etc.  $! 
30  POWER  RESISTORS,  5  to  SOW.  to  24  Kohms  .  $1 
50  MfCA  CONDENSERS,  to  ,lmf; silvers  too!  .  .  $1 
10  VOLUME  CONTROLS,  to  1  meg,  switch  too!  .  $1 
ID''  ELECTROLYTlCS,toS0  0mf.a3stFP&tubuliirs$l 
50  RADIO  &  TV  KNOBS,  asstd.  colors  &  styles  .  $1 
10  TRANSISTOR  ELECTROLYTICS:  lOmf  to  500mf$J 
50  COILS  Ji  CHOKES,  if,  rf,  ant,  osc,  &  more  ,  .  $1 
35  TWO  WATTE RS,  asst  inci:  A;B.,  5  %  tool  .  .  .  $1 
75  HALF  WATTERS,  asst.inel:  A.B.,  5^  too!  .  .  $t 
60  Hl-Q  RESISTORS,  ¥t3.1i2W,l%  &5%  values$l 
10  PHONO  PLUG  a  JACK  SETS,  tuners,  amps  J  <$1 
50TERMINALSTRIPS,  1  to  S  solder  lug  types  ,  *$T 
30  *  YELLOW  MYLAR  CONDENSERS,  asstd  val  $1 
60  CERAMIC  CONDENSERS-  discs,  npo's'.  to  ,05  $1 
3  GEIGER  COUNTER  DETECTOR,  tubes,  assorted  $1 
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*^MICRO-T**   TRANSISTOR,   like  TMT-161S, 
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4  2N35  TRANSISTORS,  npn,  by^Sylvania,  T022  *$1 
4  '*MICRO"  TRANSISTORS,  2N131's,  1/1 S",  rf  $1 
4  CK721    TRANSISTORS,  pnp,  aluminum  case    ,  .$1 

85  WATT  2N424  PLANAR,    silicon,   T0^53    iipn,,$T 

85  WATT  2N1212  PLANAR^   drift,   lOmc,  npn  ,.,,$! 

1    CONTROLLED  SCR  SWITCH,  Transitron,  T018,|l 

3j  1  amp, 1 000 h'olt,  RECTIFIERS,  axial,  leftds.       $1 

□  2  2N721    PNP  PLANAR,   2W,  75MC,  TO-18   .  .  ,  *$! 

□  3  2N735  NPN  MESA,  5  0  0MW,  13 SMC,  TO-18  .$| 
n  2-  CLAIREX  PHOTO  ELECTRIC  CELL,  CL607  •  .,$1 
H  2  500MC  TRANS'TBS,  2N964,  mesas,  pnp,  TOIS  $1 
H  10  "PIN  HEAD  '  TRANSISTORS,  '^^  if.  no  test.$l 
H  4  2N43  OUTPUT  TRANSISTORS,  by  GE,  pnp,  T05  $1 
H  4  2N333  NPN  SILICON  transistors,  hy  GE,  T05  $1 
Zi    8,  2-6Amp  RECT'i,  studs,  silicon,  50  to  400V   .$1 

Q    10  1000  MC-1N251    GERMANIUM  DIODES   *.«  *|1 

□  5  30MC  TRANSISTORS,  like  2N247.  Sylvanla  .  -SI 
4  — 2N155  TRANSISTORS,  of  equals,  TO ,^  .cases  $1 

2 800  NiC,  2N709  NPN  Silicon  planar  T046   .  .$1 

3  2N711  300MW.  300  MC,  PNP  MESAr  T018  -  $1 
15  lAMP  200V  epoxy  rectiflerf,  made  by  S5^1van_ia$1 

1000  MC  ^2^    -h-to 

sSiT  Epitaxial  faiia^2^918 


ro-l8, 


Planar 
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4  ZENER  REFERENCES,  1N429,   fi-volt,  silicon   .$1 
6   **TEXAS''  750  MA  400V  RECTIFIERS,  Meads  $1 

6  2N40e  TRANSISTORS,  TOl,  pnp,  driver $1 

2  2N718  NPN  SILICON  PIANARS,  by  Fairchild  .$1 

4  2N219  TRANSISTORS,,  lAiXer-conv,  T022 $1 

10  MICRODIODE  STABISTORS,  epoxv,  silican  ,  .$1 
2  2N706  500MW,  300MC  NPN  PLANAR,  TO 4 6  .$1 
U  TO  POPULARCK72 2, TRANSISTORS,  pnp,  no  test  $1 
H  5  aNT07  TRANSTRS,  by  GE,  pnp,  ;5op.  audio  pak  $1 
10  PNP  SWITCHING  TRANSISTORS' 2N1  SO 5. TOS  $1 
JO  NPN  SWITCHING  TRANSISTORS,  2N33«,.440  $1 
15  PNP  TRANSISTORS,  CK722,2N3S,107  no  test  $|. 
IS  NPN  TRANSISTORS.  2N35,  170,  440,  no  test  $1 
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The  efiBciency  is  somewhat  lo\^^er  with  the 
peak  current  rating  rather  tlian  transistor  dis- 
sipation still  being  the  limiting  factor,  Over^ 
all  efficiency  of  the  transmitter  doesn't  suffer 
much  due  to  the  smaller  drive  requirements. 
A  reasonable  input  seems  to  be  about  300 
milliwatts  per  transistor.  At  this  power  level 
the  collector  current  shows  no  tendencv  to 
creep  during  key  douTi  conditions.  When  sev- 
eral transistors  are  used  in  one  stage  there  is 
a  problem  of  gettirjg  the  power  divided  evenly 
between  transistors.  The  use  of  unbypassecl 
emittor  resistors  of  ten  to  fifteen  ohms  each 
did  much  to  stabilize  this  stage  and  divide 
power  evenly  without  careful  selection  of  tran- 
sistors. Collector  current  can  be  loaded  to 
about  90  ma  at  12  volts. 

The  low  impedance  made  conventional  tank 
provided  one  interesting  effect  not  euLt>un- 
circuits  almost  unusable.  The  pi  network  pro- 
vided one  interesting  effect  not  encountered 
before.  Every  strong  signal  from  3  Mc  and 
lower  was  fed  back  into  tlie  collector  cir- 
cuit wliere  they  mixed  with  a  radio  range 
station  signal  from  about  15  miles  awa> .  Tliis 
mess  radiated  to  the  receixer  and  filled  the 
dial  with  a  strange  mixture  of  voice,  music, 
RTTi'^,  code  and  other  sounds  that  defy  de- 
scription. For  this  reason  inductive  coupling 
was  used  between  the  tank  and  antenna.  In 
order  to  obtain  a  reasonal)le  i-atio  of  loaded 
to  unloaded  *'Q"  a  practice  resorted  to  in  re- 
ceiver coils  was  used.  The  collectors  were 
coupled  to  a  low  "C"  tank  by  means  of  a  tap 
on  the  coil  in  order  to  provide  a  large  step-up 
in  voltage.  Tliis  provides  proper  flywheel  effect 
%vith  components  of  reasonable  size. 

At  this  point  it  was  discovered  that  an  iron 
or  ferrite  core  was  a  necessary  part  of  the 
scheme.  Contrary  to  the  usual  practice  with 
slug  tuned  coils,  the  slug  should  be  well  into 
the  windings  on  the  cold  end  of  the  coil.  The 


The  inside  story.  The  lorge  compartment  is 
where  the  final  amplifier  is  kept-  In  the 
middle  is  the  driver  which  for  o  time  seemed 
destined  for  a  life  as  a  crystal  oscillator.  To 
the  right  is  the  vfo  and  buffer.  Now  you  can 
see  why  the  oscillator  and  buffer  stages 
should  be  built  as  a  complerely  shielded  sub- 
assembly. 


low  impedance  windings  of  the  tank  should 
be  right  over  the  bottom  of  the  tuned  winding 
centering  over  the  slug.  The  sing  is  used  as  a 
means  of  increasing  coupling  and  decreasing 
leakage  reactance,  not  as  an  adjustment  aid. 
The  turns  on  the  coils  should  be  adjusted 
to  obtain  the  required  inductance  with  the 
slug  in  its  coneet  position.  With  this  method 
of  construction  the  timing  is  conventional  in 
eveiy  way  with  the  point  of  maximum  output 
and  m^inimuni  collector  current  occurring  at 
very  nearly  the  same  spot  on  the  diah  Since  a 
three  position  band  switch  was  used,  a  40 
meter  coil  was  added  as  an  Lifterthoiiglit.  Tlie 
l>ias  on  the  final  is  too  low  for  effective 
doubling  so  the  efficiency  is  very  low.  The 
power  input  to  the  final  is  held  within  the 
dissipation  rating  of  the  final  transistors  by 
means  of  a  bypassed  dropping  resistor  in  the 
lead  to  the  collector  tap  on  the  40  meter  coiL 
About  80  milliwatts  output  was  obtained.  This 
will  lieat  the  filament  of  a  two  volt  60  ma 
bulb  to  a  visable  tempera tme  on  a  dark  day. 
When  used  by  itself  this  puts  the  transmitter 
in  the  tov  class  agaiti.  This  power  will  excite 
an  amplifier  of  some  size  though.  It  has  been 
used  to  drive  a  bank  of  six  type  2K404  trans- 
istors to  one  watt  input.  As  a  test  it  drove  a 
TV  sweep  tube.  6CD6G,  to  75  watts. 

After  construction  comes  adjustment.  Fortius 
use  a  six  volt  supply  and  in  the  preliminary 
checking  always  use  the  ttinenp  l>nlb  in  series 
with  tins  supply.  Temporarily  short  out  the 
4700  ohm  oscillator  dropping  resistor.  Set 
the  drive  control  to  deliver  about  four  volts 
to  the  oscillator.  Use  a  meter  of  about  ten 
ma  full  scale  to  read  buffer  current.  Use  no 
voltage  on  the  driver  or  final  at  this  point. 
Find  the  signal  and  adiust  the  trimmer  to  be 
sure  the  oscillator  will  cover  the  range  of 
1750  to  2000  kc.  Adjust  the  position  of  the  two  | 
timi  bLLlIer  ci^upling  coil  for  about  one  ma  of 
collector  cuirent.  Now  lower  the  voltage  with 
the  drive  control  and  notice  which  way  the 
frequency  changes.  If  the  frc^quency  goes 
lower  as  the  voltage  decreases,  the  ccMipling 
trimmer  is  too  small  in  capacity.  Try  again 
with  a  sliglitlv  higliei'  capacity  setting*  If 
the  adiiistnuTit  is  made  at  a  frequencv  of 
about  1850  kc,  the  adiustment  v\ill  probably 
hold  over  the  entire  frequency  range.  It  should 
be  possible  to  vary  the  voltage  fnmi  tvvo  and 
a  lialf  volts  to  almost  six  volts  and  stay  within 
zero  beat  with  the  receiver.  As  the  signal  starts 
to  sliift  at  low  voltages,  the  driv^e  to  the  bufTer 
should  be  low  enough  to  cause  very  low 
collector  current.  The  adjustments  of  the  cou- 
pling trimmer  and  bufl^er  coupling  coil  interact 
to  some  extent  so  it  will  be  necessary  to  go 
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back  over  them  a  few  times  to  get  best  stabil- 
ity and  the  differential  keying  effect  simul- 
taneously. 

The  compensation  tends  to  be  nearly  per- 
fect at  t\¥0  points  on  the  dial.  If  the  compen- 
sation is  done  near  2000  kc,  tlie  stabihty  gets 
progressively  worse  as  the  frequency  is  low- 
ered. When  the  compensation  is  done  at  one 
of  the  cross-over  points,  the  compensation  will 
Dit  excellent  over  most  of  tlie  diaL  At  the 
point  of  best  compensation,  the  stability  in 
i^egards  to  voltage  changes  is  somewhat  better 
thini  a  crystal  oscillator. 

At  this  point  the  driver  should  be  supplied 
vviUi  power  through  a  meter.  With  increasing 
drive,  the  collector  current  should  reach  a 
maximum  of  seven  or  eight  ma.  With  no  volt- 
age on  the  final,  the  loading  will  be  very 
heavy^  so  the  resonance  dip  may  be  very 
slight-  At  this  point  in  the  adjustment  pro- 
cedure, the  final  touch  up  of  the  two  oscillator 
adjustments  can  be  done.  The  differential  key- 
ing should  be  very  evident  and  maximum  chive 
should  not  cause  over  about  eight  ma  collec- 
tor current  regardless  of  frequency.  Now 
apply  voltage  to  the  final  Still  using  the  time- 
up  bulb,  the  off  resonance  current  to  the 
final  should  be  about  thirty  ma  on  the  160 
meter  band,  with  twenty-five  ma  or  so  on  the 
80  meter  band.  At  this  point,  the  couphng  coil 
on  the  driver  tank  can  be  adjusted  for  most 
drive  on  80  meters.  With  the  final  tank  output 
coils  specified,  the  transmitter  will  load  into 
a  170  foot  antenna  by  using  a  series  tuned 
circuit  in  tlie  antenna  lead  for  reactance  can- 
celation and  harmonic  suppression*  If  a  50 
ohm  output  is  needed,  some  change  in  turns 
will  be  required. 

By  using  a  six  volt  supply  and  a  60  ma 
2  volt  bulb  for  a  dummy  antenna,  the  turns 
can  be  adjusted  for  heavy  loading  and  fulJ 
brilliance  of  the  bulb.  When  the  transmitter  is 
used  on  12  volts  it  will  approximately  match 
a  50  ohm  load.  With  the  adjustment  procedure 
given  here,  the  transmitter  can  be  used  with 
any  supply  voltage  horn  6  through  12  by 
shorting  the  4700  ohm  resistor  for  6  through 
9  volt  operation.  During  operation  of  the 
transmitter,  use  just  enough  drive  to  secure 
peak  output  for  the  loading  used.  Excess 
drive  tends  to  spoil  the  differential  keying 
effect  and  causes  unnecessary  demands  on 
the  driver  and  final  transistors.  During  pro- 
cedures involving  band  changes  and  large 
frequency  changes  in  a  given  band,  the  use 
of  the  tune  up  bulb  in  the  supply  lead  will 
give  some  measure  of  protection.  Due  to  the 
low  thermal  inertia  of  the  small  transistors, 
out  of  resonance  operation  should  be  avoided. 


6  METER  FM  BASE  STATION 


Complete   Link 

50UFS/ED7A 

60   watt   base   station. 

Only   $65.00 
FOB 


P.O, 


PORTAGE  SALES 

BOX  3,  PORTAGE,  IND.  45368 
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BUDDY   NUVISTOR  PRE-AMP 
2M  -  $9.95      6M  -  $8.95 

*  Increases  sensitivity  up  to  20  db. 

*  Small  size  2  x  IVs^^  fits  anywhere 

*  Completely  wired  and  assembled 

*  Reduces  images 

*  Improves  selectivity 

*  Simply  installed 

*  CB  model  $7,95 

Autronics    Carporation 

180  North  Vinedo  Avenue 
Pasadena,  California 


1.2  VOLT 
NICKEL  CADMIUM  BATTERY 

Rechargeable  thousands  of  times. 
Alkaline  storage  battery  sintered- 
plate.  Flat  voltage  curve  during  dis- 
charge. Will  hold  charge  for  long 
period  of  time.  High  discharge  rate 
up  to  50  amps-  Still-proof,  may  be 
used  in  any  position.  Approx.  6-ampere- 
hour  capacity.  Dimensions:  6"  high;  2" 
wide;  V2"  thick.  Approx.  wt.  6  oz.  Uses 
potassium  hydroxide  (30%   Efectrolite), 

$1.95 
FOB 

Pasadena 


C&H  SALES  CO. 

2176  £.  Colorado  St,  Pasaclena,  Calif. 
Murray  1-7393 


MOBlLIERSr. 


FREE  OFFER! 


WHY  GUESSAVERT  IF  U  CAN  TUNAVERT? 


_;JJUA>'^/\-.-Ji. 
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TUNAVERTER 
AM   SSB  &  CW 

All  tmnislstor  Hiiicie  band 
convarter  for  car  and 
home  radios.  A  model 
for  MARINE.  160,80,75, 
40,20,15  M  &  Interna- 
tional  B.C.  I  Vernier  6-1 
plaiietary  tuning  Int-  0 
V  bait  power.  I'erfect  for 
Broadcast  radios  and 
QS^er. 


rUNAVERTER  with  BFO,  excellent  stability 

Conn,    coas   $.85  without   BFO    


$24J5 

.,$19.95 


EJlHTi:i>    UFFKK!    with    thiw    ad. 

I  Ruv't  surplus  coax  l2  v,  coas:  relay  FREE 

with  ea,  TTTNAVERTEE! 
ORDER  TODAY   FROM: 

SALCH  &  CO.  %^h'li 

iWoodsboro,  Texosj 


MAHKETl^iG 

Divisiorj 


Here  ore  some  of  the  essentials  of  the 
station.  From  left  to  right;  kerosene  lamp, 
meter,  transmitter^  receiver  and  key.  The 
device  with  the  wood  handle  is  not  common- 
ly available  from  the  usual  radio  supply 
store.  It  was  obtained  on  special  order  from 
the  local  hardware  store.  By  asking  the 
white-haired  gentleman  first,  considerable 
explanation  and  some  time  can  be  saved. 

Out  of  resonance  current  is  probably  in  excess 
of  125  ma. 

During  normal  operation  the  currents  to  the 
various  stages  are  approximately  as  follows: 
Oscillator:  one  ma  or  less.  Buffer:  two  ma  or 
less.  The  diiver  current  will  be  about  six  ma 
on  160  with  nearly  ten  ma  when  doubling* 
The  final  can  be  loaded  safely  to  90  ma  on 
160  with  about  60  to  be  expected  on  80 
meters.  These  values  are  for  normal  12  volt 
operation.  For  six  volts  the  oscillator  cur- 
rent will  still  be  near  one  ma  with  the  other 
currents  a  bit  less  than  lialf  the  12  volt  values, 

Duiing  the  breadboard  stage  of  develop- 
ment, many  different  types  of  transistors  were 
tried  in  all  stages-  For  oscillator  use,  ail  the 
drift  types  tried  seemed  to  perform  about  the 
same,  Tlie  use  of  ordinary  higli  frequency 
alloy  junction  transistors  in  applications  such 
as  this  did  not  prove  to  be  acceptable  due  to 
tlie  changes  in  capacitance  between  collector 
and  base  during  elianges  of  voltage^  current 
and  temperature.  Witli  normal  collector  volt- 
age this  capacitance  will  be  in  tlie  neighbor- 
hood of  10  to  30  pf*  However,  with  very  low 
voltage,  this  capacitance  will  be  very  much 
higlier,  i>erhaps  as  much  as  100  pf.  The  drift 
type  has  very  low  capacitance  to  begin  with, 
apparently  2  pf  or  less*  In  the  drift  transistor, 
the  base  to  emittor  capacitance  is  less  than 
300  pf  as  compared  to  nearly  2000  pf  that 
some  alloy  junction  types  will  have.  With  the 
smaller  and  perhaps  more  stable  capacitances 
of  the  drift  transistor,  the  capacitance  effects 
can  almost  be  ignored^  leaving  only  the  re- 
sistive effects  to  be  recioned  with.  In  the 
buffer  the  same  considerations  apply  to  a  leaser 
extent.  Here  either  die  diift  or  ^own  junction 
types    w^ere    satisfactQr\^    The    aIlo\'    junction 


types  used  here  caused  some  drift  and  loss 
of  isolation  from  effects  of  later  stages. 

In  the  driver  and  final  stages,  the  alloy 
iunction  t>Tpes  come  into  their  own.  With  their 
radier  large  internal  sbncture,  the  peak  cur- 
rent capabilities  exceed  the  drift  and  grown 
junction  t>T)es  by  a  factor  of  ten  or  twenty. 

The  low^  load  impedances  that  can  reach 
values  under  one  hundred  ohms  make  their 
large  capacitances  msignificant  during  nomial 
operation.  With  no  collector  voltage  tlie  capac- 
itances will  be  high  enough  to  be  misleading 
if  a  grid  dip  meter  is  used  to  check  the  coils. 
If  such  a  method  is  to  be  used,  the  transistors 
should  be  disconnected  teniporarily- 

Results  w4th  this  transmitter  were  far  better 
than  might  be  expected  from  its  modest  power. 
During  winter  months  it  was  connnon  to  hold 
hour  long  rag  chews  with  stations  several  states 
away  widi  onU  an  occasional  repeat  needed. 
During  tlie  summer  months,  just  after  dark, 
operation  was  generally  successful^  but  later 
in  the  e\ening  towards  midnight^  the  static 
caused  trouble  about  half  the  time.  Just  before 
dawn,  when  static  levels  drop  shai-ply,  con- 
tacts at  a  distance  of  1500  mi  Us  were  not 
unusual.  Best  DX  on  160  meters  was  a  KH6, 
wliile  on  80  a  KL7  was  agitated  until  he 
finally  got  my  call  letters  straiglit.  On  40 
meters  the  results  *barefoot*  were  generally 
poor,  due  to  the  very  limited  power  output. 
One  contact  at  a  distance  of  800  miles  w^as 
solid  for  an  liour.  Several  reports  w^ere  received 
at  gi eater  distances,  but  a  sohd  contact  was  a 
raritv. 

Tw^o  t\^es  of  antennas  were  used  with  this 
tiansmitter.  The  old  faithful  half  wave  worked 
out  to  about  a  hundred  miles  with  a  good 
sigiial.  The  most  iuteresting  antenna  was  an 
inverted  L  marconi  with  a  hundred  foot  flat 
top  and  a  sixty  foot  down  lead.  This  is  the 
antenna  that  did  the  best  by  far.  At  500 
miles  it  was  about  four-  S  units  louder  and 
much  less  plagued  by  deep  fades.  In  the 
late  afternoon  this  antenna  was  usable  a  full 
hour  before  the  half  wave  and  stayed  in  for 
almost  two  hours  later  in  the  morning.  During 
daylight  hours  tliis  anterma  was  usable  for 
over  60  miles  while  the  half  wave  was  of  no 
use  whatever.  The  inverted  L  uses  a  three 
wire  counterpoise  with  each  wire  about  a 
bundled  feet  long.  Several  different  anange- 
ments  of  the  counterpoise  were  tested  with 
no  big  difference  as  long  as  they  were  under 
the  flat  top.  Comparison  of  the  counteipoise 
with  a  ground  rod  driven  six  feet  into  the 
ground  could  not  be  made,  because  with  just 
the  ground,  no  one  answ^ered  my  calls, 

,  ,  .  W6WFH 


Richard    Factor    WA2IKL 
1 1 5  Centra!  Park  West 
New  York  23,  New  York 
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Standard  Frequencies 


Most  hams  are  faniiliar  with  the  process  of 
deriving  lOkc  marker  signals  from  their  lOOkc 
standard  by  means  of  lockiiig  a  multivibrator 
on  lOkc  using  the  lOOkc  signal  for  synchroni- 
zation. From  time  to  time,  other  standard  fre- 
quencies are  required  in  the  shack,  either  for 
the  alignment  of  filters  or  for  calibration  points 
on  test  oscillators.  This  same  principal  can  be 
used  to  obtain  even  divisions  of  lOkc  (lOkc, 
5kc,  3.3kc,  2.5ke,  etc.).  Instead  of  building 
another  multivibrator  to  accomplish  this,  sim- 
ply connect  the  output  of  the  lOkc  multi- 
vibrator to  the  vertical  plates  of  your  oscillo- 
scope, adjust  the  sweep  oscillator  until  the 
number  of  complete  cycles  on  the  screen  cor- 
responds to  the  number  of  times  you  want  to 
divide  the  original  signal,  turn  up  the  sync 
until  the  pattern  locks,  and  your  sweep  os- 
cillator is  oscillating  on  a  very  accurate  sub- 
multiple  of  lOkc.  A  binding  post  on  the  front 
panel  of  your  scope  should  take  care  of  your 
output  requirements.  If  you  are  a  member  of 
a  two-scope-family,  you  can  get  literally  hun- 
dreds of  calibration  points  tlirougliuut  tlie  au- 
dio range.  If  you  have  good  scopes,  you  can 
use  the  sweeps  to  divide  yom-  lOOkc  and 
even  1  mc  standards. 

Because  of  the  (hopefuUy)  high  harmonic 
content  of  both  the  multivibrator  and  sweep 
oscillator,  it  might  be  advantageous  to  include 
a  simple  filter  in  the  output.  It  need  be 
nothing  more  than  a  resistor  in  series  with  the 
output  and  a  capacitor  with  fairly  high  reac- 
tance at  the  operating  frequency  but  low  re- 
actance at  its  higher  harmonics  connected  to 
ground  after  the  resistor.  This  will  be  un- 
necessaiy  in  most  cases. 

Other  audio  frequencies  available  around 
the  shack  are  60  cycles  from  the  ac  line,  120 
cycles  from  the  output  of  any  full  wave  sup- 
ply, 440  and  600  cycles  from  WWV,  1000 
cycles  from  the  telei3hone  company  (dial  local 
exchange  and  9945),  and  if  you  have  a  good 
tape  recorder,  you  can  double  or  half  any  of 
the  above  without  resort  to  the  scope, 

.  •  .  WA2IKL 
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TENNABAL 


COkAX 
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BROAD     BAND     BALUN 

•    Flat    In    the    omafeur    bonds      ▼*"  »**  U.S. A, 

from  3  to  30  Mcs.  •  Full  fegal  power  •  Fulfy 
weather  sealed  •  Matches  coax  to  antenna  or 
balanced  line*  •  Improves  efficiency  and  radia- 
tion pattern. 

Two    models,    1    to    1    or    4    to    1    impedance    ratio 
Size   VA"  OD   X  4"   long.    Wt-  4  ox. 

FUGLE  LABS  1835  Watctiung  Ave,,  Plainfieid,  HJ. 
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FM  EQUIPMENT  SCHEMATIC   DIGEST 

A  comprehensive  coJIection  of  Motorola  scKemotfc  di- 
ogrami  covering  tow  band|  High  band  and  450  mc  equip- 
ment manufacfufed  between  T949  and  1954,  Crystal 
formulos,  ofjgnment  fnslructjons  and  a  weolth  of  technical 
data   is    included    jn    the  92   pages.  PrtC9  $3.95 

TWO   WAY   RADIO   ENGrNEERS 

1100  Tremont  Street,  Boston  20,  Massachusetts 


OUR  GOAL:  TO  HELP  YOU  BUILD  A  TV  CAMERA!! 

(For  less  than  $40) 

Enjoy  the  fun  of  building-  your  own  LIVE  TV  camera. 
Most  of  the  components  can  be  found  right  in  your 
own  junkbox.  We  furnbh  only  the  hard- to-locate  parts 
and  eas3^-to*foHow  constructton  plans.  INTERESTED?? 
Send    10<    for    more    info. 

Box  396      ATV  RESEARCH      So.  Sioux  City,  Nebr. 


HYE-QUE     ANTENNA-FEEDLINE     CONKECTOR 


New  3-in-f  molded  plastlf- and* matt] 

fittiny  provides:  coa*  feeder  connec* 
tiorit  heavy  copper  leads  to  elements, 
afitenna  center  support,  K  ye -Que  I 
Connector  frts  standard  PL253.  Rein- 
forced, weather  protected^  ultra- effi- 
cientr  At  yaur  ham  stcire,  or  $2.95 
npd.  Companion  insulators,  2  for  99e 
ppd.    Includes   eomplete    Instructions* 


BUDWIG  MFG.  CO.,  P.O.  Box  97,  Ramona,  Calif.  92065 


^TWO-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 


CATALOG 


World's    ''BEST    BUYS'' 
in    GOV'T.    SURPLUS 

Blectronic    Equipment 


FULL   OF   TOP    QUALITY    STEMS  —  Transmitters, 

Receivers,  Power  SuppHes,  Inverters,  Microphones, 
Filter*,    Mefers,    Coble,    Keyers^    Phones,    Antennas, 
Chokes,  Dynomotors,  Btowers,  Switches,  Tesf  Equip- 
ment,    Headsets,     Amplifiers^      Indicotors,     Handsets, 
Converters.  Control  Boxes,  etc,  etc.  SEND  2Sf,'  -stamps 
or  coin)   for   CATALOG   ond    receive   50p   CREDIT   on 
your    order.   Address    Dept.    73 


FAIR    RADIO    SALES 

P.O.  Box  n05   •  LIMA,   OHIO  •  45802 
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Howord  Pyle,  "YB"  W70E 
3434-7^1^  Ave..  S.E, 
Mercer  Island,  Wash. 
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I  siippuse  that  as  long  a<s  we  have  hams, 
this  will  be  a  controversial  subject;  it  has 
been  for  as  long  as  1  can  remember.  Pioneer 
liams  back  iu  the  dear,  dark  ages  did  more 
building  than  buying.  In  most  cases  they  had 
to  .  ,  ,  available  factory-built  equipment  was 
spread  pretty  thin.  Sure,  you  could  purchase 
a  spark  coil,  a  slide  tuner  and  later  even  a 
loose-coupler  ,  .  .  telegraph  keys  were  rela- 
tively plentiful  but  aside  from  a  few  items  like 
this,  the  choice  was  eitlier  to  build  it  vour- 
self  or  give  up  the  hobby. 

Now?  There  is  such  a  invriad  of  trimsnrit- 
ters,  receivers,  antennas  and  various  acces- 
sory equipment  offered  on  the  open  market 
that  it  leaves  one  completely  bewildered!  Nine- 
ty per  cent  or  more  of  these  offerings  are 
darned  good  pieces  of  merchandise;  like  any* 
thing  else,  the  greater  the  strain  that  \our 
wallet  will  bear,  the  more  elaboate  gear  you 
can  come  up  vdth*  But  .  .  *  where  s  the  fun? 
Creativity  is  a  most  important  asset  to  the 
American  way  of  life.  The  great  sense  of  satis- 
faction in  building  a  bout  .  .  ,  restoring  an 
ancient  automobile  .  .  -  using  yotn-  skill  to 
design  and  construct  a  new  set  of  bookshelves 
for  \  our  living  room  or  den  all  provide  a  thrill 
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An  example  of  home  constructoin  on  a 
kitchen  table.  This  item  is  shown  ninety 
percent  complete  needing  only  soldering  the 
loose  wires  shown   to   their   final    terminals. 


that  you*ll  never  get  from  simply  plugging  in 
a  few  w^ires  and  cables,  tossing  a  random 
length  of  wire  over  a  conveniently  located 
tree  limb  and  calling  yourself  a  ham.  You're 
not;  really! 

Juvenile,  youthful  and  adidt  Americans, 
lioth  male  and  female,  welct>me  a  challenge 
to  tlieir  skills,  initiative  and  ingenuity.  Ham 
radio  construction  from  scratch  is  a  perfect 
provider.  To  design  a  circuit  or  perhaps  use 
someone  else*s  pubHshed  design  either  with  or 
without  modifications  to  suit  your  taste,  puts 
you  right  on  your  own,  construction-wise. 
And,  while  you  are  improving  your  craftsman- 
ship through  the  actual  physical  building  of  a 
piece  of  ham  gear,  you  are  also  increasing 
your  knowledge  of  basic  circuitry,  radio  theory 
and  construction  techniques.  There  is  no  thrill 
to  equal  thiit  of  having  actually  built  a  i>iece 
of  equipment  which  goes  right  to  work  when 
you  put  it  on  tlie  air.  Maybe  a  few  bugs  to 
work  out  first,  but  each  one  of  these  teaches 
you  something  which  will  prove  of  increasing 
value  to  you  throughout  your  entire  ham  ca- 
reer- 
Frequently  the  question  is  asked,  particu- 
larly by  the  young  "Eager  Beaver"  group, 
anxious  to  get  on  the  air  at  the  first  possible 
moment,  "Why  do  I  have  to  driU  aO  those 
holes,  cut  and  bend  sheet  metal  and  all  that 
slow  and  tiresome  w^ork  when  I  can  buy  a  kit 
with  all  of  the  hard  work  done?".  It's  a  fair 
question  and  can  be  fairly  answered.  The 
apartment  dweller,  for  example^  with  no 
shop  facilities  available,  is  probably  confined 
to  a  few  evenings  and  week-ends  when  he  is, 
perhaps,  pri\ileged  to  use  the  kitchen  table 
for  a  work  bench  (if  he  cleans  up  afterward!). 
By  reason  of  noise-conscious  neighbors  on  the 
opposite  sides  of  the  ''cardboard  walls**,  a 
hammer,  electric  driU  and  similar  noise-mak- 
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ers  aie  taboo.  For  such  aspiring  hams,  the 
factory  oflFered  kits  are  a  boom.  Placing  screws 
in  pre-driUed  holes,  tightening  nuts  witli  a 
socket  wrench  and  soldering  wire^  to  terminal 
points  are  all  silent  operations;  no  neighbor- 
hood complaints.  And  tlie  time  element  in  kit 
assembly  is  ordinarily  much  less  than  in  build- 
ing from  scratch. 

Maybe   you're   a   busy   executive    who^    of 
necessity,  brings  home  a  briefcase  full  of  pa- 
pers to  work  on  in  the  evening.  Little  time 
for    physical    construction    acti\it>%    yet    you 
want  to  pursue  ham   radio   as   a  hobby   and 
relaxation-  Either  a  kit  or,  at  some  increase  in 
cost,   a  coinplete  factory-wired  set  of  equip- 
ment, will  give  you  many  pleasure  filled  hours 
on   the  air.   You   are,   nevertheless,   sacrificing 
the  indescribable  joy  of  criation.  Sliould  you 
be  fortunate  enough  to  occupy  a  home  with 
perhaps  a  basement,  or  a  shop  at  one  end  of 
your  garage,  the  opportunity  to  enjoy  the  fuU 
^pleasure  of  ham  radio  construction  and  oper- 
ation  can   be  yours.   A   modest   collection    of 
(Simple  tools,  embracing  a  hand  or  electric  drill, 
a   bench    vise,   hght    hammer,    diagonal    and 
long  nose  pKers  and   a  few  screwdriv^ers  to- 
gether with  a  soldering  gun  or  iron  will  just 
about  cover  the  essentials  for  the  less  elabor- 
ate items  of  ham  construction*  Expand  your 
shop  facihties  and  add  to  your  tool  collection 
from  time  to  time  as  you   can.   Many  labor 
saving  devices  such  as  socket  punches,  a  ''nib- 
bhng"  tool,   an   electric  rather   than    a   hand 
drill,  are  all  readily  available  and  at  moderate 
cost.  The  catalogs  of  all  of  the  major  electi  onic 
mail-order  supply  houses  list  many  tools   as 
well  as  electronic  parts  .   .  .  your  choice  is 
wide* 

Your  local  supply  house,  if  you  happen  to 
live  in  an  area  which  supports  such,  also  car- 
ries most  of  tliese  items  in  stock  for  over-the- 
counter  delivery. 

Ham  radio  construction  isn't  hard,  YntTVe 
not  a  pilumber  crawling  on  the  damp  ground 
under  buildings  and  fitting  heavy  pipe*  You 
are  not  an  electrician  groping  through  dark 
and  musty  attics,  drilling  holes  and  dragging 
wires.  You  can  ordinarily  work  in  w  arm,  pleas- 
ant and  comfortable  surroundings  and  do  most 
of  your  electronic  work  from  an  ordinary 
chair  or  a  kitchen  stooL  A  large  part  of  the 
work  represented  in  the  accompanying  photo- 
graj>hs  was  accomplished  in  fust  that  way. 
The  tremendous  sense  of  satisfaction  and  ac- 
complishment to  the  builder  after  satisfactory 
completion  of  such  projects,  was  a  many-fold 
return*  Next  time  you  want  a  piece  of  elec- 
tronic gear,  try  building  it  ,  .  .  it*s  really  funf 

.  .  .  W70F 
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I                 The  Joystick  | 

I  Tbc  Joysdtk  from   EiigJaiifl  is  an  amazing  new  i 

I  variablfT    £ref|iieiicy    aiut-iuia    (patents    pending)  ^ 

I  only  7 '6''  long  for  160   chrotigh   10.  It's  die  an-  | 

i  swer   lo   the  prayers  of  Cave  Dwellers  and   Cliff  1 

I  Dwellers.  W3AZR  reports  that  on  160,  WSEQS  is  | 

I  only    I    $  unit   down   from   his   fatuous   **Allaiiiic  | 

I  Spanner**   antiiuia    and    the   JOI  ?iTlCK   was   fwe  i 

1  feet  undergjfMtnd  in   his  basemen i  shac k!   K5GDH  | 

i  leporis    itsini^    ihc   JOYSTICK    inside   his   shatk^  | 

I  MARS  net   tonirol  statiou  35D  miles  away  statoi  | 

I  ^'oiily  ^Halloas  I  hear  stronger  aie  other  locals  in  | 

I  Midland,   Texas.   Most  of   the  stations  use  more  | 

i  power,''  lOOO^s  more  testimonials!  i 

I  .Send   only  $ISJO    for  KW   capability  JOYSTICK  1 

i  less  ATU  (K5f.DH   uses  a   ''roller^'  coil).  | 

1  The    conipkii     TX   RX    system    (150  x  TX    ATU  = 

I  and  RX  ATU)   is  only  $24.00,  and  the  RX  JOY-  i 

I  STICK   system   is  only  $20.85.  All  prices  mclude  | 

I  sliippiug.  i 

I  Partridge  Electronics  Ltd.  | 

i              Broadstairs^  Kent»  England  | 

i^iiiritimiiMriMiuiitniiiiiiiMJNMntiiiinuMiiiiuiMiiHiiiiiiiiiiiiJuiiiiiiiiiiiniiNiiiiiniiNiitiMiMiiM^ 


ATTENTION  VHF'ERS 

Send  for  a  sample  of  the  VHF*ER,  the  magazine  for 
serious  VHFUHF  hams.  Ideal  for  anyone  interested  in 
improving  his  knowledge  of  the  most  interesting  field 
m  ham  radio. 

Subscriptions:    $2  per  year 

$3  foreign 

THE  VHF'ER 

Parks  laboratories 

Royte  2 
Beaverton,  Oregon 


ALL  BAND  TRAP  ANTENNA  ! 


Reduces  tnterferciiM  asd 
Noift  »n  Alt  IMakes  Short 
Wftv*  R«««]v«rs,  Makes  World 
Wld«  Recfiption  Stroiiier. 
Clearer   on    AM    Bands  1 
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For  ALL  Amateur  Trans- 
mitters, Guaranteed  for  600 
Watt&  AIM  I2DQ  $SB  Pi- 
Net  or  Lirtk  Direct  Feed* 
Light*    Ne^t,    Weatherproof. 


Complete  as  ihown  total  length  102  ft.  with  fi0  ft.  of  72  ohm 
balaiiGe^  twtnilne.  HL-lmj^Jict  molded  rcsuaant  traps.  (VVt.  S 
oc  I'  3t  5'  long).  Yoi*  Just  tune  to  desired  hand  for  bc&miike 
results.  Excellent  for  ALh  world-wide  liiori-waFo  receivers  mnd 
amftteur  transmitters.  For  NOVICE  AND  ALL  CLASB  AMA- 
r'-]UFt3i  NO  EXTEA  TUNITBS  OH  GADGETS  NEEDED  t 
Eliminates  6  separate  antannaa  with  excelionc  performance 
guaranteed.  Inconsiiicuous  for  Fussy  Neiflhborhood&!  NO  HA1f- 
WUiE  HOUSE  APPEAKANCEl  EAST  INSTALLATION! 
Complete  InitrucUons. 

7&>40-2Q-15*10   meter  bands.    Complete $15.95 

4I»*10'15-10  meter.  54-IL   (Iwat  for  Bwl't)   Ootuplete   $14.95 

SEND  ONLY  $3.00  (cmeK  ck.*  mo)  uid  pay  postman  balance 
COD  plus  postage  on  arrfTal  or  send  full  prtce  for  postpaid 
dellreiT^  Complete  Installation  Ss.  technical  Instructiana  fur* 
nllhed.   Free  Inforniation  on  many   oihar   100-6  meter  antoanas« 

Ava liable  only  from; 
WESTERN      RADIO      •      &ept>      A7-9      #      Kitfney,      Hcbrasfea 


URGENT,  NEED   IMMEDrATELY 

Vtxr  high  prices  paid.  Freight  prepaid.  AN/GRC;  PRC; 
APR;  APN;  ARC;  ALT;  URM;  UFM;  TS,  We  also 
buy  ail  militar^^  and  commerci^  test*  radar,  and  com- 
munication cqtiipnient, 

CALL  COLliCT.  FT  COSTS  YOU  NOTHING  TO 
HEAR    OUR    HIGH    OPPBR, 

SPACE  ELECTRONICS 
4178  Fark  Ave.,  Bronx,  N,  Y.      •      (212)  CY  9-0300 
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Project  OSCAR 


The  reduction  of  OSCAR  III  flight  data  b  now  underway. 
Temperature  data  during  the  first  thousand  orbits  is  especially 
desired.  With  the  satellite  now  well  into  its  second  thousand 
orbits,  the  145,850  mc  beacon  continues  to  operate  intermit- 
tefltly*  Project  OSCAR  believes  tlie  operation  of  the  beacon 
will  become  more  coosistent  when  the  earth  shades  the  satel- 
lite from  the  sue  and  the  internal  temperature  drops.  (OSCAR 
hai>  been   traveling  in  full  sunlight.) 

Reliable  reports  indicate  the  145.950  mc  beacon  IS  operat- 
ing, but  some  20  db  down  in  signal  strength  from  the  expected 
level.  Reports  on  this  beacon  are  solicited. 

OSCAR  TV???  It  is  hoped  the  data  and  information  re- 
ceived from  the  OSCAR  III  flight  will  assist  in  the  launch  of 
an  improved  2  meter  OSCAR  IV  repeater  satellite  during  the 
latter  months  of  this  year* 

If  you  have  not  already  done  so,  please  send  your  report  on 
OSCAR  III  to:  Project  OSCAR,  Foothill  College,  Los  Altos 
Hills,  California. 

Project  OSCAR  appreciates  the  reports  received  and  if  you 
have  not  received  a  reply  to  a  specific  question  regarding  the 
program,  it  is  because  they  do  not  have  the  staff  to  handle 
all  the  mail  and  are  busy  processing  data. 

West  Coast  Antenna  Contest 

W6AJF's  432  megacycle  expanded -ex  tended  colinear  has 
again   won   the  annual   west  coast  antenna  measuring  contest. 

Loren  Parks  tells  me  this  year's  contest  turned  up  two  com- 
mercial 432  yagis  that  showed  an  actual  LOSS  m  **gain'* 
over  a  reference  dipole. 

This  yearly  contest  is  becoming  more  and  more  popular  and 
is  surely  disproving  gain  claims  made  by  some  manufacturers 
on  their  432  mc  antennas. 

Loren  will  have  the  full  results  of  the  contest  in  ^^VHF'er 
Magazine"  which  he  publishes.  If  yotJ  haven't  seen  a  copy  of 
the  '^VHF'er",  drop  Loren  a  card  at  VHF^er  Magazine;  Route 
2;  Box  3S;  Beaverton,  Oregon.  Subscriptions  are  $2  per  year 
and  worth  more* 

Circular  Polarization 

A  couple  of  months  ago  I  said  T  was  running  some  tests  on 
circular  polarized  yagis  and  that  the  results  would  soon  appear 
in  this  column. 

Wei!,  I've  learned  not  to  plan  too  far  ahead.  The  Gain 
'*Moonbouncer"  is  in  operation  and  living  up  to  the  claims 
made  for  it*  There  have  been  no  meteor  showers  at  the  time 
of  this  writing  to  test  it  on  and  I  waiit  to  before  going  any 
farther. 

Some  of  the  experts  say  there  Is  a  3  db  loss  between  circu- 
lar and  linear  polarization.  1  have  not  noticed  this  and  doubt 
that  I  will.  If  there  is  such  a  lo^  I  do  not  believe  the  average 
"S''  meter  or  ear  will  detect  it. 

On  tropo  and  ground  wave  paths  and  '^Moonbouncer"  is  de- 
livering the  ^'goods"  With  a  suggestion  of  QSB  reduction  with 
the  circular  polarization. 

Coax   Losses 

Joe  Burnett,  K2SBV/7,  im  sent  me  a  list  of  81  different 
coaxial  cables  and  their  characteristics.  Some  of  these  cables 
are  uncommon  and  information  on  them  is  difficult  to  obtain. 
If  you  want  a  copy,  send  me  a  stamped,  self -addressed  en- 
velope and  III  get  one  to  yoa. 

SK 

This  past  month  has  brought  a  large  increase  in  the  mafl 
regarding  this  column.  A  healthy  sign  the  column  is  starting 
to  take  hold.  My  thanks  to  those  who  have  written  the  com- 
pliments, suggestions  and  criticisms.  The  criticisms  have  been 
well  taken  and  I  appreciate  having  the  mistakes  pointed  out. 
Keep  the  letters,  etc.  coming  and  the  column  will  continue  to 
grow. 

.  .  .  K0CER 
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Dear  Wayne: 

Please  print  a  thoroughgoing  resume  of  the  ARRL  Conven- 
tion at  San  Jose,  includitig  a  lucid,  simple  explanation  why 
it  was  held  in  San  Jose  in  the  first  place;  after  alt,  San 
Francisco  has  topless  waitresses  and  San  Jose  has  nothinM 
What  I  really  would  like  is  to  know  w^hat  happened,  because  I 
tried  to  make  itj  honest-to-gosh  I  did — even  bought  a  ticket, 
but  couldn't  hack  it. 

This   is   what   happened: 

I  received  a  flyer  explaining  the  conveniton  was  to  be  held 
in  San  Jose  this  year,  that  there  would  be  a  helluva  pro- 
gram, and  furthermore  I  could  Advance  Register  for  the 
trifling  sum  of  $9.50  US.  This  didn*l  seem  like  too  hard  a 
bite,  so  I  sent  the  $9. SO  along — my  XYL  likes  to  go  to  the 
more  interesting  soirees  with  me,  such  as  Union  Socials, 
Teachers  Meetings  and  the  like,  but  when  I  asked  if  she 
would  like  to  take  this  one  in  she  just  gave  me  a  pitying 
look.  I  wondered  why  at  the  time,  but  since  have  come  to 
the   conclusion   that  she   must  have  been   born   with   a  caul. 

Inasmuch  as  the  convention  was  slated  for  the  Fourth-of- 
July  weekend,  I  knocked  the  crew  oS  for  Sunday  and  Monday, 
and  after  work  Saturday  fought  the  traffic  down   to  San  Jose* 

Not  only  did  I  have  bright  hopes  of  the  good-fellowshin 
and  companionship  of  a  bunch  of  dedicated  hams,  but  there 
was  the  added  impetus  that  CQ  Magazine  might  have  a 
booth  there  J  which  would  give  me  the  opportunity  to  in- 
quire, In  a  loud  and  demanding  tone  of  voice,  why  the  hell 
1  haven't  been  paid  for  an  article  of  mine  they  published 
some  three  or   four  years  back. 

Anyhoo,  I  gets  down  to  San  Jose  and  tracts  the  con- 
vention to  the  Municipal  Auditorium.  At  least  I  think  I  did, 
because  at  about  S  PM  I  couldn^t  find  anything  of  the  regis- 
tration committee  except  a  sign  telling  where  the  line  formed 
for  registration.  Not  a  bloody  soul   in  sight,  s'help  mel 

I  corralled  a  couple  people  who  were  w^earing  badges, 
though  J  and  asked  them  how  I  would  go  about  getting 
registered  and  getting  my  blue  badge  too,  and  also  if  CQ 
Magazine  had  an  exhibit* 

The  first  party  I  asked  told  mc  that  I  would  have  to  go 
around  to  the  other  side  of  the  Municipal  Auditorium  and 
come  through  the  parking  lot  and  then  I  could  register,  and 
the  second  ham-type  in  all  seriousness  (could  he  have  been 
pntting  me  on?)  told  me  CQ  Magazine  was  running  the 
show; 

I  strongly  suspected  the  latter  piece  of  information  at  first 
sight,  and  I  began  to  question  the  validity  of  my  directions 
for  registering  when  I  hiked  around  the  building  and  found 
that  the  untrustlng  souls  had  locked  the  doors  on  the  other 
side,   too. 

Some  good  heart  then  informed  me  very  kindly  that  I 
should  go  over  to  the  hotel  kitty-corner  across  the  way,  be- 
cause that  was  where  the  action  is. 

I  have  seen  more  action  at  the  Pioneers  Home  in  Sitka, 
Alaska  on   a  week-day   evening   after  supper* 

I  wandered  around  holding  my  nine-and-a-half  postcard 
and  asking  all  the  sundry  what  to  do  to  get  registered,  in- 
cluding various  people  wearing  ribbons  indicating  they  were 
officially  connected  with  the  clambake.  Nobody  knew  nothin'. 

One  ham  from  Sacramento,  though,  did  agree  that  it  was 
generally  run  at  about  the  same  level  as  a  Field  Bay,  and 
regaled  me  with  a  sad  tale  of  the  ham  who  poured  the  five- 
gallon  can  of  lube  oil  in  the  gas  tank  of  the  putt-putt.   .  .  . 

Up  on  the  second  floor  was  a  ladies  hospitality  room  where 
a  tired  broad  could  get  the  weight  off  her  corns  and  have  a 
cuppa  coffee,  but  inasmuch  as  I  was  disqualified  by  the  pos- 
session of  the  wrong  kind  of  plumbing,  I  was  not  allowed 
even  this  kindness. 

Another  ham  did  let  me  look  through  his  program — keep- 
ing a  firm,  tight  grip  on  it  all  the  time — and  there  were 
several  features  that  looked  pmmisingp 
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UNIVAC  MAGNETEC  STORAGE  DRUM 

Removed  from  equipment,  approx.  100  heads,  most 
have  mating  plugs  attached.  Motor  drive  12,000 
RPM,  3  phase  AC  115  volt  420  cycle.  Overall  approx. 
19  inches.  Only  a  few  available.  $100.00 
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UNIVAC  WIRED  MEMORY  PLANES 

As  shown,  each  section  on  plane  10x12  cores  with 
12  sections  to  the  plane  for  a  total  of  1,440  cores, 
AH  wiring  to  the  cores  terminated  by  printed  cir- 
cuitry to  two  sets  of  printed  circuit  contacts.  Ex- 
cellent  condition,  fully  guaranteed.  12  inches  wide, 

$12.00  frame,  10  for  $100.00 
nuAra  ARC  LAMP  for  negative  making,  offset  plate 
making,  or  printed  circuit  work.  Model  N-110  orig- 
inal cost  $550.00.  Slightly  used,  good  shape.  Light 
intensity  7,200  foot  candles  at  3  feet.  Color  temp. 
7,000''  K.  Spec  sheet  available  fully  detailed  with 
picture.  Idea    for  photographic  printed  circuit  work. 

$150.00 
TRANSISTRON  TRANSISTOR  BONANZA 

An  exceptional  assortment  of  Transistron  factory  marked  material,  Most  of  these  sell  for  over  $6,00  each. 
Your  choice  of  the  following  at  only  75c  each  or  $7.50  the  dozen.  Fully  marked  with  2N  numbers,  long 
leads.  All  listed  are  2N  numbers,  we  left  off  the  2N  to  save  space. 

339  ^  340  '  341  -  342  -  343  -  497  -  498  -  547  -  549  ■  550  -  551  -  552  -  706  ^  728  ■  729  -  735  - 
736  *  740  ^  754  -  755  -  839  -  840  -  841  -  842  ^  843  -  844  -  845  -  1055  ■  1116  -  1140  -  1206  -  1207 
-  2040  -  2041  '  2427 

Meshna's  new  Spring  catalog  now  ready.  Send  20c 

for  yours  before  they  are  all  gone. 

All  Mote  rial   F.O.B.    Lyttrt,   Moss. 


19  ALLERTON  ST.,  LYNN,  MASS, 


After  about  an  hour's  waste  of  time  I  was  fortunate  in 
leeting  a  YL  horn  KL7  who  told  me  how  to  reach  a  dinner 
teetiQg  that  was  about  to  start.  This  looked  like  a  hne  deal 
ut  somehow  Jt  didn't  look  so  good  when  I  found  that  it 
'as  Eiecessary  to  register  well  In  advance  or  no  grub. 

All  was  not  iosl,  I  had  the  good  fortune  to  be  able  to  say 
Hi"  to  two  very  fine  KL7X  Jack  and  Marge  Reich^ 
ILTAUF  and   XL7BLL. 

Since  I  dldn-t  have  the  ghost  of  a  chance  of  getting  any- 
hing  to  cat  at  this  particular  spread  and  remembering  that 
an  Francisco  is  famous  for  its  good  resiau rants,  and  San  Jose 
3  famous  for  being  the  home  of  the  Roscrucians  (sic),  I  did 
he  ob%4ous  thing  and  hied  myself  up  101* 

But  first,  or  rather,  last,  I  politely  handed  my  nine-dollar 
ard  to  a  young  man   with  a  ''Host  Committee'*  ribbon. 

He  looked  at   it  blankly   and  asked,   *'What   do  I  do  with 

**Xow  you  got  me,  Brother/'  I  replied.  "I  haven*t  found 
mything  to  do  with  it  either*  and  any  su^^tions  I 
vould  make  would  probably  lead  to  fisticuffs.** 

When  I  got  to  San  Francisco  I  called  the  crew  while  the 
Kraliopini  was  working  and  told  them  the  boss  had  recovered 
rom  his  temporary  aberation  and  that  all  hands  would  come 
0   work  maiiana   por   la    manana. 

The  XYL  is  still  giving  me  the  "I-knew-better*but-l-didn't- 
jpant-to-say-any thing''  look,  and  I  think  she  is  right. 

Funny,  but  she  had  a  heck  of  a  fine  time  at  the  Photo- 
jraphic  Society  of  America  Convention. 

But  of  course  it  was  held  in  a  town  chock-fulla  good 
restaurants  (San  Francisco,  where  ebe?)  and  was  not  operated 
iike  a  cross  between  a  PTA  meeting  and  a  Box  SociaL 

Terry  Murray,  WB6AKO,  ex  KH6DXG,  etc- 
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The  VHF  Antenna  Handbook, 


The  VHF  Antenna  HandbtKik  it  ^aur  complete  guide 
Iq  VHF  and  UHF  ontenntii,  Thii  fiutttending  book 
ji  by  Jim  Kyle  K5iKX,  one  ill  tke  nutitcinding  lech- 
nical  suthait  in  the  electronics  field*  The  VHF  An*- 
tenna  Handbasit  edi'ert  c&mptetc  theOff  and  oti 
procticei  dctalli  for  every  fype  «!  VHF  and  UHF 
anfennot^  A  tpecial  feoture  is  the  commercial  Ofl- 
lenna  ca^9lof  tectian.  If  you're  interested  In  VHF, 
you  ihould  have  thii  hook.     Price   It  S2   ffom 
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Hartland    Smith    W8VVC 
467  Pork  Avenue 
Birmingham,    Michigan 


Let's  Go 


Up  or  Down 


r 


Old  timers  often  speak  of  it  as  going  DOWN 
on  2  meters.  The  newer  crop  of  hams  are 
more  apt  to  talk  about  going  UP  to  144  mc. 
However,  whether  youVe  an  ancient  two  let- 
ter brass  pounder  or  a  bright  eyed  box  top 
Technician,  you  should  seriously  consider  put- 


2  METERS 


ting  some  sort  of  rig  on  the  2  meter  band. 

Until  a  short  while  ago,  my  high  frequency 
experience  consisted  merely  of  a  short  stint 
on  2M  meters  with  a  long  lines  oscillator  and  a 
superregen  receiver  back  in  1945,  plus  a  few 
420  mc  QSO's  provided  by  a  surplus  BC-645. 
Then,  last  winter,  Oscar  took  off,  K8EGD 
loaned  me  his  144  mc  converter  just  long 
enough  to  give  me  a  chance  to  tape  record  the 
pioneer  ham  satellite  on  a  couple  of  its  early 
passes.  Wliile  waiting  for  Oscars  high  speed 
"IIlV  to  come  squeaking  thrtjugh  the  speak- 
er, I  did  a  bit  of  tuning  from  144  to  148  mc 
and  was  pleasantly  surprised  to  discover  how 
many  stations  were  making  use  of  this  band. 
I  decided  then  and  there  to  get  my  feet  wet 
on  2  meters. 

In  the  belief  that  habitues  of  the  dc  bands 
may  be  interested  to  leam  what's  really  tran- 
spiring in  '*never-never4and**,  I'm  setting  forth 
a  few  of  my  experiences  in  the  paragraphs 
which  follow* 

Being  a  dyed-in-the-wool  home  constructor^ 
I  hurriedly  put  together  a  Nuvistor  converter, 
one  consisting  of  a  pair  of  6CW4's  in  cascode 
and  a  6CW4  nnxer.  Crystal  oscillation  and 
multiplication  is  accomplished  with  a  BUS  A, 
The  output  of  this  gadget  is  then  fed  into  the 
special  30-35  mc  tunable  if  range  of  my  NC- 
300, 
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For  a  haiisniltter  I  threw  together  a  20  watt 
[E26  rig.  And  when   I  say  "threw  together" 

mean  it  quite  hterally.  Parts  were  scrounged 
rom  the  deepest  corners  of  the  junk  box  m 
n  effort  to  keep  the  cost  at  a  bare  mini- 
fiirni-  The  result  may  not  be  a  work  of  art,  the 
fficieiicy  may  only  be  20  or  25%,  but  by  golly 
m  having  loads  of  fun  working  the  local  boys, 
s  well  as  stations  in  Ohio,  New  York  and 
!Janada,  on  the  2  meter  band. 

Most  hams  seem  to  hold  the  widespread 
[lisconception  that  kilowatt  transmitters,  hun- 
Ired  foot  towers  and  64  element  arrays  are 
equired  to  produce  144  mc  QSO's  beyond 
he  horizon.  Nothing  could  be  further  from 
he  truth.  As  a  matter  of  fact,  almost  no  power 
.t  all  is  required  for  consistently  good  QSO's 
lut  to  30  miles  or  so.  Take  the  Heath  Twoer, 
or  example.  The  transmitter  section  of  this 
complete  2  meter  station  struggles  valiantly  to 
mt  out  enough  rf  to  light  a  single  pilot  bulb- 
Ind  yet,  there  is  a  fellow  whose  QTH  is  at 
east  15  miles  from  mine  who  consistently  puts 
11  a  10  over  9  signal  with  his  Twoer  driving 
I  small  beam.  I  recently  contacted  a  VE3  at 
nore  than  20  miles  who  was  using  an  indoor 
tntenna  hooked  to  his  Twoer.  His  signal 
vas  around  S-7.  He  told 
)and  was  open,  he  easily 
tate,  a  distance  of  more 
niles! 

What  kind  of  antennas  to  the  boys  have? 
Yellj  ahnost  everyone  utilizes  a  factory  built 
adiator  of  some  sort.  Five  to  ten  element 
fagis  predominate.  Consequently,  when  I  first 
;ot  on  the  air  and  employed  a  folded  dipole 
ed  with  ordinary  TV  twinlead^  I  felt  some- 
vhat  out  of  step.  The  dipole  was  perched 
itop  my  10-15-20  meter  beam  at  a  height  of 
ibout  42  feet  and  could  be  rotated  for  opti- 
num  directivity.  Even  this  simple  antenna 
lid  quite  well  for  me,  With  it,  I  had  no 
lifficulty  working  into  Goderich,  Ontario,  well 
>ver  a  hundred  miles  away.  Right  now  I  have 
I  home-brew  eight  element  Yagi  with  a  half 
neh  almninum  boom  and  hard  drawn  alumi- 
uim  clothesline  wire  for  elements.  Its  weight 
s  practically  nil  and  it  causes  almost  no  added 
:train  on  my  low  band  beam  installation. 

While  it  is  true  that  every  foot  of  antenna 
leight  means  that  much  better  gi-ound  wave 
coverage  on  the  VHF  bands,  you'd  be  sm-- 
>rised  at  the  results  achieved  with  chimney 
noun  ted  beams.  30  to  50  mile  contacts  are 
commonplace.  And  when  the  band  is  open^ 
he  height  above  terra  efirma  seems  relatively 
mimportant* 

Take  my  QTH,  for  ijj. stance*  Fm  situated  on 
Jie  north  side  of  a  small  hilL  Unfortunately, 


me  that  when  tiie 
worked  New  York 
than  two  hundred 


RADIO  TELETYPE  EQUIPMENT 

Teletype  Models  14,  15,  19,  20^  PRXD,  28,  Klein - 
Schmidt  printers.  BoGhme  CW  keyers.  Radio  Re- 
ceivers CoUins  51J-a,  51J-4,  R-390,  R-390A,  R-391. 
UammaFlund  SF-600JX,  Frequency  Sliift  Convert- 
ers. 


LLTROPilCS  HOWARD  CO. 

Box    19,   Boston,    Mass.    02101  Tel.   617-742-004S 


GUARANTEED        RECONDITIONED 


HAM    GEAR 


PKo«:    f4l5) 
Dl    3-57*7 


WRITE  KOW 
FOR  MONTHLY 
FLYER. 


999 HOWARD  AVE -BURLINGAME,   CAL. 


INVERTERS 

DESIGNED  TO  YOUR   REQUIREMENTS 
Send  us  your  specifications 

Your  call  letters  on  units 
with  prepaid  orders 


Standard  models 
INVERTER  BATTERY  CHARGER 

1 2  V  dc  to  1 20  V  60  cps  1 50  w  & 

1 20  V  oc  to  1 2  V  dc  15  amp 
300  Watt  model 

Transformer  Kits  Available 

INVERTRONICS 

P.O.  BOX  342 
PINE  BROOK,  N.  J. 


$36.50 
$69.50 


VHF-UHF 


Converters  and  Preamps  for  50  thru  432  Mc, 

Write  for  literature. 
Send   for  a  sample  copy  of  the  VHF'er,  the 
only    magazine    for    VHF    and    UHF    hams. 

Parks  ElectronicSj  Rt.  2^  Beaverton,  Oregon 


S693;URM75  4-220me  Sigiml  &  Sweep  Generfttof-  CryiUl 

Tulihraior  k  MudulntlotL  Manuals.  For  60  cy.  .  .EX  67:75 
GR  667-A  IniUux.  Bridge  .1  Mkrohenry-l  Henry  ,  .EX  $130 
HP  200  I  InU^riMJlation  Autiin  (H^  6ff*GKc  6  Baiuls  EX 
Ferris  32- B  RF  Noii^  and  Field  StrenitJi  Meter  ..,  .EX 
Tektronix  121  Whle  Band  Prvamp  for  511  Scope  .-,.EX 
Balfantine  300  AC  VTVM  in  H)"  Rack  PanH  ,..  ...EX 
Baliantine  316  All  \fMti  .05cy-30Kc  .02-2Q0Y  P-P.  IX 
315SP  Similar  f^xirpt  2tT-20Kc\02-20r)V  ?¥  &  KMS,  EX 
Lambda  28  2nO-:ririVI>C  m  lOOma  1%  llfHf.  G.  3 VAC  KX  19,r>0 
Lambda  32  205-:^2riVIiC  #  3110  ma  1%  Rqi^,2X6.3VA1!  EX  29. T 5 
TS147B    Spernf    3SA    Hig  "On  k  Fm\  Mtr,  S.5-9.6  Knic  M      $95 

7S155E    Signal   <;*  nt*r:itor   2TiU)'R  lOUmc    .  , £X       $fiO 

T61  AXT2  TV  Xmtr  W/Vidtt>  &  ^ync  MtKiiJlalors  NEW  17T>0 
RT&2  APX6  Coim*ris  to  12ir>'i2!^6  mc  X'l^Uer  ...NKW  2L75 
UPWS  Tests  APXii.  E7  fufoes.  10  lliodes.  Ftor  60  cy.  OD  14.50 
Same  Rtwinditioned  by  Ug  *;  nm\i  .....LIKE  NEW  19.T5 
Complete  Manaal  for  TST28/i;i'M8  abote,  P08£[Wid  NEW  2.90 
B105  ARR15    COLLtNS   1.5-18mc  Recirr   W  Scftematic   EX  44.50 


$95 

$195 

4T.75 

38.50 

$1^5 


KS.  3.75 
,EK  8.25 
.EX   li.25 


Control    Box    ftir    fn05  ARR15    *  .  < ,  .  .  . 

Reflectom&ter  SWR    Bridge   w/ Meter.    SO-lOfKlmc    . 

B23,ARC5   The  Q5tT  tunable  B\   lOO-550k(;    ... 

Scope  Xformer   ]m\(a.'Smn.,  G  Fil  Windings,  60  cydu  JNEW     2.75 

RT18  A«CI    lOlJ   15(>me  Xcdvr.   W/Tubtm  &   DYfJ    .,.vBX    19.75 

Same   less  tub<?n   ami   hynamotor    l>yy    FAIR     ©.75 

1A65  ALT7  Xniitrr  l(IH-352iiic  W/2-t>l61si,   inow  out  EX  22.50 

Schematic  for   Tl+ir>  ALT*    with  parts  vulutti    .,  1. 00 

Tibe  type  6151  w  ronnectors.   G5   watts  tu  SOOOmc   ..EX     7,50 

Set  of  120  Xtilt  7yi^  FT243   5ri75   thru  KG50kc.    ..120/17.50 

CU119A   CoDpfer   13  one-tuba  ampli^ers  w/ tubes    .. 

R122A  ARN12  70  mc  SuDerhet  w/ll  Tulies  k  XtaL 

Rt.    Angk   Drive   w/Gear?  &   Untrprsal.    %**  Shafi. 

SN12B  APA16  Syne,  for  APS-'^.4  and  ASB  w/29  tubes.  NEW  14.50 

MT20S/APA16  Shoek  moniit  for  S^'12B  Bynclirotiizer.  iNEW     2.25 

E.  C.  HAYDEN    ^°^  ^'*  ^''^  ^A'S>??i1 

Shipment:  FOB  B«y  Soint  Louis,  Terms:  Net,  Cosh. 


.  .  HX  6.25 
.EX  2/7.00 
.EX  3/5.00 
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most  2  meters  activitv   is  to  the  soutli.  Con- 

m 

seqiiently,  even  though  my  beam  is  42  feet 
above  tlie  back  yard,  I  am  forced  to  shoot 
through,  rather  than  o%er,  the  houses  and 
buildings  which  tower  above  my  radiator.  De- 
spite this  handicap  I  manage  to  snag  plenty 
of  fellows  with  S-9  plus  signals  at  or  beyond 
the  30  mile  mark.  When  the  band  is  open 
for  extended  ground  wave  or  skip  I'm  able 
to  work  most  of  the  distant  stations  I  can 
hear. 

What  about  recei\'ers?  W'ell,  the  majority 
c?f  fellows  tack  a  commercially  built  con- 
verter ahead  of  their  low  frequency  ham-band 
sets.  Now  that  Nuvistors  are  coiinnonplace 
and  inexpensive  it  is  no  longer  neeessar>^  to 
spend  hours  and  hours  bLiilding  and  adjust- 
ing  an  exotic  and  costly  converter  in  order  to 
hear  weak  2  meter  signals.  A  few  of  the  real 
pros  are  still  struggling  for  that  last  db  with 
a  417A,  but  most  of  the  general  run  of  2  me* 
ter  boys  are  content  to  sit  back  and  let  the 
tiny  6CW4  do  the  work  of  dragging   em  in. 

Except  when  utilizing  the  receiving  portion 
of  a  Twoer,  very  few  144  mc  men  still  rely 
on  the  "broad  as  a  barn  door"  super-regen 
circuit.  Twoer  operators,  by  the  wa\\  are  the 
only  ones  who  ever  seem  to  complain  about 
QRM-  2  meters  is  so  tremendously  large  (it 
has  more  space  than  aU  ham  bands  from  160 
through  10  meters,  combined)  that  just  about 
any  type  of  superhet  will  give  more  than  ade- 
quate selectivity.  During  my  nine  months  on 
die  baud  only  a  very  few  QSO's  have  been 
even  mildly  QRM'ed! 


This  lack  of  interference  can  hardly  b 
blamed  on  inactivity.  True,  the  band  is  usuall 
deader  n  a  smelt  during  the  daylight  hour 
on  weekdays,  except  at  lunch  time  and  whei 
the  commuters  are  mobiling.  However,  b; 
2300  GMT,  at  least  here  in  the  Detroit  area 
a  person  is  almost  certain  to  get  a  contact  i 
he's  willing  to  try  one,  or  possibly  two,  CQ's 
As  a  matter  of  fact,  it  is  much  easier  to  oh 
tain  an  evening  QSO  on  2  than  it  is  on  10  me 
ters. 

Are  you  a  fugitive  from  those  miserabi 
low  band  roundtables  where  you  never  get  . 
chance  to  talk,  and  it  really  doesn't  mattei 
anvwav,  because  vou  have  little  in  commoi 
with  the  rest  of  the  peojile  in  the  group?  I 
that's  the  case,  2  meters  is  definitely  the  banc 
for  vou.  Thanks  to  the  relati\e  scarcitv  of  i 
meter  vfo*s,  once  you  hook  a  particular  sta 
tion,  there  is  little  chance  that  youll  bi 
bothered  by  breakers.  At  least,  not  unles 
vou  invite  them  in  and  then  tune  around  th< 
band  looking  for  them. 

How-  would  vou  like  a  wireless  inter-con 
to  keep  in  touch  %vith  ham  friends  or  mem 
bers  of  your  local  club?  Many  groups  ar< 
picking  up  surplus  150  mc  commercial  mobih 
FN  rigs  for  conversion  to  146.94  mc,  th< 
unoflBcial  national  calling  frequency,  Tliank: 
to  a  built-in  squelch,  these  units  remain  silen 
as  a  mouse  until  some  member  of  the  ganj 
gives  out  with  a  blast.  Then,  before  you  kno\^ 
it,  the  frequency  conies  aliv^e,  tlianks  to  the 
nxm^ierous  eavesdroppers  on  this  ethereal  par^ 
ty  Hue.  FM  rigs  have  also  proved  useful  tc 
those  who  enjoy  AFSK  RTlY^ 

And  there's  even  a  place  for  TV  on  2  me* 
ters— at  least  the  audio  portion  of  TV  QSO's: 
Listening  in  on  a  TV  QSO's  a  rather  weircj 
experience,  since  you  can't  see  what  the  boys 
are  talking  about*  ' 

Any  mention  of  TV  immediately  brings  tc 
a   ham's    mind    the   business    of   T\^.    Than! 
goodness,  up  to  now,  IVe  had  no  reports  of  in 
terference  from  my  2  meter  rig.   In  spite   o 
its  rmshielded  construction,  my  junk  box  trans 
mitter  causes  absolutely  no  trouble  with   the 
family  TV  set,  This  is  in  a  strong  signal  are 
with  channels  2,  4,  7  and  9,  The  rig  start 
out  at  24  mc  with  an  overtone  crystaL  Tlie 
oscillator's  2nd  harmonic  falls  below  channel 
2  and  its  3rd  harmonic  comes  out  above  ehan^ 
nel  4.  The  low  input  power  probably  helps, 
also-  Nevertheless,   from  what   other  2  metei 
ops  tell  me,  TVI  on  this  band  is  much  less 
than  one  encounters  on  tlie  dc  bands  and  is 
truly  miru'scule  compared  to  6  meters. 

Tired  of  listening  to  the  quack-quack  ol 
low  frequency  sidewinders?  Then  hop  doxMi 


2  meters  where  you'll  encounter  practically 
>  Donald  Duck  talk  at  all  A  few  pioneers 
ive  tried  the  stuff  out  and  say  diat  it's  ter- 
3c  for  long  hauls.  Successful  daily  skeds  at 
stances  of  150  to  200  miles  are  relatively 
Lsy  with  a  couple  of  hundred  watts  PEP 
id  decent  beams  at  both  ends  of  the  hue.  Un- 
.  very  recently,  the  lack  of  suitable  com- 
ercial  gear  has  held  back  the  development 

any  significant  amount  of  2  meter  SSB 
■tivity.  There's  little  doubt  that  it  will  be  a 
ng  time  before  carrierless  QSO's  are  the  rule 

Believe  it  or  not,  there  is  a  surprising 
iiount  of  CW  activity  on  this  iiiteresting 
md.  The  real  DX'erX  of  course,  resort  to 
W  for  long  distance  work  whenever  skip  is 

poor  that  voice  signals  just  can't  penetrate 
'^en  the  quietest  receiver  front  end-  Modu- 
ted  CW  is  also  popular,  especially  among 
^clinicians  boning  up  for  their  General  class 
:ams. 

Have  you  heard  that  2  meters  is  red  hot 
iiing  tlie  Summer  months  and  then  dies  for 
e  rest  of  the  year?  Well,  it  Just  ain't  sol 
)me  of  the  best  band  openings  I've  ever  en- 
>untered  took  place  in  mid-winter.  While  the 
eater  when  the  weatlur  is  warm,  lots  of 
X  comes  pouring  through  the  speaker  when 
ie  thermometer  is  well  below  the  freezing 
ark. 

How  about  giving  2  a  try?  Droji  down  and 
"in  with  the  rest  of  us  who  are  having  so 
luch  fun.  If  you  live  within  30  miles  of  a 
ig  city,  you'll  be  able  to  get  an  evening  QSO 
ist  about  any  time  you  want  to  shout  a  CQ, 
*en  with  the  most  inexpensive  gear.  By  in- 
\pensive,  I  mean  something  that  costs  no 
lore  than  $50  and  includes  a  transmitter,  re- 
viver and  sky  hook.  50  miles  from  a  metrop- 
lis,  you'll  want  at  least  a  Communicator, 
oly-Comm  or  a  Pawnee  with  a  10  element 
agi  up  about  50  feet,  A  hundred  miles  away. 
Dull  be  wise  to  feed  a  stacked  antenna  with 

Seneca  or  Zeus  if  you  want  consistently  good 
round  wave  performance*  Beyond  a  hun- 
red  miles,  results  will  be  spotty  unless  you  go 
1  for  high  power  and  the  best  possible  an- 
?nna  mounted  70  or  more  feet  above  ground. 
[ven  this  far  away,  though,  if  you're  a  pa- 
en  t  fellow  willing  to  wait  for  a  band  open- 
ig,  modest  equipment  will,  at  times^  furnish 
mny  fine  QSO*s, 

Once  a  venerable  ham  wilderness,  the  144 
ic  band  is  now  well  populated.  You're  miss- 
ig  an  exciting  facet  of  the  hobby  if  you  fail 
7  make  use  of  this  interesting  VHF  band. 

.  .  .  W8VVD 


R/IOIO 


ATbum   tontalns   thr*«    12" 
LP'»   2Vi    hr.    instruction 


THE  EASV  WAV! 

•  Mo  Books  To  Read 

«    No  Visual  Gimmicki 
To   Distract  Yoif 

•  Just   Listen   And  Leom 

Bosed    on    rnodern    psychoEogical 
iechniqu«S'This  course  wltt  takt 
you    beyond    13  w.p.m.   m 
LESS    THAN    HALF   THE    TIME! 

Afso  avoilobte  on  magnetic  tap#. 
See  youf  dealer  nowl 


EPSILON  0^  RECORDS 


206   East  Front  Street,   Florence,  Colorado 


STOCKS  REPLENISHED 


Command    Transmittfrs 


$5,00 
»6.50 


Olbers    brand    new.   All    are 


T-20,    4   t0  5*?S   mc,   prod  used 
T-21«  5.3  tf>  7  mCt  eotfellent  used 

Tiibis 

*  Pull -outs    from    new    mllitaiy   sets. 

2C39A.  $7.5D;  ^r^^  $5.00?  813,  $10,00;  4-1254.  $1230; 
g29B/:iK29»,  $8.50:  i>hl|5*,  $135;  807',  $1*00;  2A;i, 
$3.00;  :VB2S*.  $3.00;  unt».  79^:  6Afi7,  19^*1  VB  tubes: 
XU-f**,  VRlO!i*»  ViiMU*,  QAl*,  ilB2*,  5651 — your  choice  79c 
each.  4  tor  $3.00. 

Stapi?  Transformer — $1,75 

115  f  60  cycle  prhuiiryp  2100  v  at  10  ma  swondiiry.  fused. 
4    X    3%    3C   5    pUiiJ    nuniJithtg^   atuds,    1    in.    ceramic    termlnala, 

SAVE      YOUR       LOOT — I'M.      HAVE      A      WA«ON      LOAD      OF 
■JTMIliK"     111     FiritlUiy.     Ohio    himift^st    Bept,     12;    Peoria,     III. 
JmiufusL  Seiit.    ly;    and   Cincinnati,    Ohio   Stagfest,    Sept.    26, 

All  orikrs.  cxmiji  In  t*mwiem;y  or  I'm  at  a  hamfeat,  shipped 
same  day  recnivTd.  For  fn*P  ^'OOOlJlK"  sheet,  send  self  ad- 
drt^s^d  i*Lnrni>i'd  onvfdor>c.  I'MJAKE,  J'LEASE  IncliJdc  sumciejit 
for    posiaee    and    insurance.     Any    excess    refunded     with    order. 

B   C   Electronics 

Telephone  312  CAIumet  5-2255 
2333  S.  Mfcfiigan  Ave.  Chicago,   Illinois  60616 


MARIN 

AMATEUR  RADIO 

SUPPLY 

* 

COMPLETE  STOCK  ALL  BRANDS 
BUY  &  SELL  USED 

70  Woodland  Avenue 
San  Rafael,  Colifornia  94901 


SURPLUS  BARGAINS 


We  iMVt  movflj   l«  Biw  qHiriers   to   ttart  tfii   new  ftv 
wlUi.  Liicfn   finds  and  scarce  Items. 

TCS   DYNAMOTOR    MOBILE    POWER   SUPPLY 

NEW   12   V   dc   input,  400  ¥   dc   @   200   ma   output. 

$3.95   postpaid  west  of  Denver.  $4.9S  postpaid  east 

Dow   Trading   Compony 
N.   Dowdell   W6LR  2057    E,    Huiitiitgtoit 

Elliott   7-39ai  Diiorte,  Coliforitia 
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New  Products 


Singer  Panada pter 

Singer  is  a  well-knawji  manufacturer  of 
laboratnry  eqiiipnientj  sucli  as  spectrum  an- 
alyzers. They  Ve  recently  announced  their 
PR-1  Pan  adapter  for  amateur  use.  Everyone 
l^uows  the  convenience  of  a  panadapter  by 
now,  so  we  vvon*t  go  into  that  much.  But  any- 
one \\  lio's  ever  used  one  says  they  can't  get 
along  without  a  panadapter.  The  PR-1  has  a 
number  of  interesting  features  and  costs  only 
$144,50  FOB  the  factory  or  from  your  distrib- 
utor. Write  for  more  information  from  the 
Singer  Company^  Metrics  Division,  915  Pem- 
broke Street,  Bridgeport,  Conn* 


r 


Texscan  Attenuators  and   RF  De+ector 

Hams  doing  serious  experimenting  need 
good  instruments.  Up  until  recently^  they  had 
to  make  their  own,  buy  them  siiiplus,  or  steal 
them.  Now  a  new  company,  Texscan,  is  mak- 
ing coaxial  attenuators  and  RF  detectors  for 
precision  work  at  reasonable  prices.  Pads  are 
available  from  one  to  20  db  at  50  ohms.  They 
have  excellent  VSWR  up  through  the  23  cm 
band.  The  RF  detector,  has  excellent  fre- 
quency response.  Together^  the  pads  and  de- 
tectors are  ideal  for  noise  figure  and  antenna 
measurements,  etc.  Write  for  more  information 
from  Dept.  73,  Texscan  Corp.,  51  Koweba 
Lane,  Indianapolis,  Ind, 
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LogDex 

Tired  of  keeping  your  log  in  a  hard-to~use 
old  book?  W6TKA  has  brought  out  an  inex- 
pensive logging  system  using  4x6  inch  index 
cards.  It  can  easily  be  filed  bv  date  or  by 
geographical  location.  A  number  of  accessories 
are  also  available.  For  a  free  sample  LogDex 
card  and  price  information,  write  to  LogDex^ 
P.O.  Box  4051S,  Milpas  Station,  Santa  Bar- 
bara, Cah  93103. 


Motorola  Semiconductor  Manual 

Hams  keep  asking  where  they  can  get  more 
infomiation  about  transistors.  Motorola,  with 
one  of  the  largest  lines  of  useful  semiconduc- 
tors, has  just  pubhshtd  a  book  that  will  tel] 
them.  It*s  a  huge  908  page  bound  volume  witl^ 
complete  specs  on  more  tlian  2600  tiansistorsj 
application  guides,  general  semiconductor  in-i 
formation,  etc.  It's  a  tremendous  bargain  at 
$3.50  from  the  Technical  Information  Centeri 
Motorola  Semiconductors,  Box  955,  Phoenix 
Arizona  85001. 

Sprague  Suppresslkits 


The  new  car  alternator  electrical  systems 
have  eliminated  a  number  of  headaches  of 
mobile  operation,  but  luive  introduced  a  few 
new  problems.  Sprague  has  brought  out  new 
Suppresslkits  to  eliminate  RFI  in  alternator 
equipped  vehicles.  They  are  very  easy  to  in- 
stall and  provide  effective  protection  through 
400  mc.  Get  more  ijiformation  from  your  local 
distributor. 

71  MAGAZINE 


Two   Baf+ery  System 


Ever  suflfered  the  embarrassment  of  a  dead 
lattery  in  your  car  from  too  much  mobile  op- 
rating?  Master  Mobile  can  help  prevent  it 
happening  again.  They're  making  a  dual  bat- 
ery  system  for  your  car  that  gives  you  com- 
tlete  control  of  its  electrical  svsteni.  Get  all 
he  information  on  this  useful  system  from 
laster  Mobile.  4125  West  Jefferson,  Los  Ao- 
eles,  Cal, 


Free   IRC   Electronics   Dictionary 

The  International  Resistance  Company  has 
evised  their  very  popular  glossary  of  elec- 
ronics  and  is  now  offering  it  free  to  interested 
leople.  It  contains  over  800  terms  in  its  28 
^ages.  Many  illustiatious  are  included  to  help 
larify  definitions.  The  IRC  Expanded  Glossary 
f  Electronics  Terminology  is  available  from 
)ept.  ST,  International  Resistance  Companv, 
01  North  Broad  Street,  Philadelphia  19108, 


IDC    10  meter 
Converter 


Instrument  Devices  is  making  a  little  tran- 
ij^torized  converter  for  use  with  vour  car 
adio.  It's  called  the  SS-Ten  and  features  easv, 
o-soldering  installation.  It  draws  less  than  20 
lilli watts  from  the  intt  ina]  nine  v^olt  battery. 
iize  is  5  x  2*4  x  2%  inches  and  it  weighs  only 
ix  ounces-  Send  your  order  with  $22*95  to  In- 
trnment  Devices,  P.O.  Box  284,  Huntington, 
■T.Y.  Tell  them  you  saw  the  notice  in  Playboy 
nd  shake  them  up. 


Noise   Cancelling   Mike 

The  new  Roanwell  Iigllt\^'eigbt,  carbon, 
ise-canceling  mobile  microphone  (Model 
tM-515)  is  described  in  an  eight  page,  2- 
olor,  illustrated  brochure  now  available*  It 
acludes  an  explanation  of  the  principles  used 
D  cancel  random  ambient  noise  which  re- 
Lilts  in  increased  intelligibility.  Write  Roadn- 
veH  Corporation,  Roanwell  Building,  180  Va- 
ick  Street,  New  York,  N,  Y.  10014. 


2   METER   NON-DIRECTIONAL  ANTENNA 

2M  Convex 

A  ruefed  antenna  for  2  meters 
thai  will  give  more  en  in  and 
bettor  coTera^e  than  a  dlpote. 
The  Con-ei  nriu  withstand  galea 
in  eicesH  of  100  mpb.  Perfect 
for  local  neti.  An  sntenn*  ew^tj 
VHF  ham  can  mfford  and  should 
hare  for  local  contact!.  Mounti 
for  either  rertlcal  or  horliofilftl 
polarizations.  Can  be  used  witli 
52  ohm  coax  or  parallel  feed 
line. 

$8.95  Ppil  iP  cor^tinental  USA 

ELL-CONN   PRODUCTS 

Box  83.  Ellington,  Conn.  06029 


AMeRKAN 
MAOe 

WHiiE  umno 

QUAimTT  USTS 


rn^Kikirii: 


^^ 
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5PCCIAL  LOW  P^ICi  OMLT 


A  tortufiate  purchase  allows  us  to  offer  these  high 
priced  compuSof  grade  transistors  at  such  ridiculously 
low  prices.  All  are  mounted  on  printed  circuit  boards 
along  with  assorted  components  such  3S  resistors, 
capacitors  and  a  host  of  other  surprises*  You  pay  only 
for  the  transistofs,  other  parts  are  FREEl 

BUY  100  FOR  $4,00  or  1000  FOR  S35-00  PREPAID 


. . .  HOW  TAKE  ADVANTAGE  OF  THIS  SPECIAL  PRICE 


SEND  YOUR  ORDERS  TO  ALCD  LAWRENCE.  MASS. 


STRAIGHT   SHOOTING 
ARROW  SPECIALS 


Ponodopter — IP69C/ALA2,    Sae    June     1964    issue 

of   73 

» 

New  with  tubes 

S22.50    1 

Used    with    tubes 

$17.50 

ColMns — 

-Single    \ 

sideband    multipJex    generator    us- 

jng    mechanical    filter    F84Z-2    or    similo* 

'.    With 

schematic  and 

1  data. 

$22,50 

APX6 

Transponder    for    1215    mc-    Excellent    less 

tut>es. 

40    lbs. 

S7.95 

LhA — Frequency 

Meter — 125   to    20,000    kc 

,    Com- 

plefe 

with  oric 

jinal  calibration  book,  in  excellent    | 

condit 

ion. 

$47.50 

Tubes 

1B40 

1.00 

6AU6              .40 

836 

1.50 

2AP1 

6.50 

6J6                  .40 

866AX 

2.50 

2C39 

5.00 

6L6G            1.00 

872 

2.50 

2C40 

5,00 

12AT7           .40 

902F1 

3.95 

2C43 

4.00 

304TL.TH 

1625 

,35 

2C44 

1,50 

27.50 

5692 

1.00 

2E24 

200 

307               1.00 

5763 

1.00 

3B24 

1.00 

416B            5.00 

5842 

5.00 

4X1 50A 

7.95 

723  A  B        5.00 

5894 

12.00 

5R4GY 

LOO 

807               1.00 

6146 

2.00 

6AG5 

.40 

808               1.00 

8012 

1.00 

6AK5 

.40 

813               9.00 

8020 

2.50 

6A15 

.40 

815               2.50 

8025 

1.50 

6AQ5 

*40 

S32A            4.00    i 

ARROW    SALES-CHICAGO, 

2534    S.   MJCHIGAN   AVENUE 
CHICAGO    16,    ILLINOIS 

Send    for   catalog    ft! 31 — FREE — 


INC 


CAVEAT 


MPTOR? 


^  Price — %2  per  25  wor^s  for  non-cofum^rciol  ads;  $5  per  2, 
words  for  business  vantures^.  No  display  ads  or  agency  di$ 
count.    Include  your  check  with  order* 

^  Type  copy,  Phras©  ond  puncfiuate  exQCffy  as  you  wish  H  t 
appear,    Na  all-capita]   ads. 

'^  We  will  be  the  judge  of  sultoibilffy  of  ads,  Our  responsibll 
Ity  fof  errors  extends  only  to  printing  p  correct  ad  in  ^ 
later    issue. 

■^  For  $1    extra  we  can  maintain  a  repfy  box  for  you. 

^  We  cannot  check  into  ecich  ctdverHser^  so  Caveat  Empfor  ,  * 


CONVERTERS  ?10  and  up.  World's  largest  selection 
of  frequencies.  Ham  TV  vidicon  cameras  and  parts 
at  low  factory -direct  prices.  See  them  all  now  in  our 
full  page  ad  in  this  issue.  Vanguard  Labs,  190-48  99th 
Ave.,  Mollis,   N,   Y»   11423, 

TOOOOOBES,    TRANSMITTING-SFECIAL    PURPOSE, 

New.  Boxed.  Guaranteed.  .  ,  ,  6CW4— $140,  6146B— 
$4,75,  417A— $3,95.  826— $6.90.  .  .  .  Free  Catalog.  ,  .  . 
Vanbar  Dist.  Box  444,   Stirling,  N,  J.   07980. 


DUMMY  LOAD,  50  ohms.  All  bands  up  to  legal  limit. 
Sizs,  3x4x7.  Coax  connector.  Kit  $7.75,  wired 
$9.75  pp.  Ham  Kits.  Bx  175,   Cranford.  N.  J\ 


COLUNS  75-A-4  OWNERS:  Don*t  trade  up  I  Investi- 
gate our  conversion  that  makes  the  75-A-4  a  real 
dream.  W2VCZ— 30  Pit  cairn  Ave.,  Ho-Ho-Kus,  N.  J. 
201-652-8494. 

BIGGEST,  Nope.  BEST?  Heck  yest  Warren  ARA 
Hamfest,  Aug,  29,  Newton  FaUs.  Arrows  from  Rt*  534. 
Turnpike  Warren  Exit  14,  Details:  WARA  Hamfest, 
Box   S09,  Warren,  Ohio. 

PEORIA  HAMFEST  September  19,  Exposition  Gar- 
dens, Peoria  Area  Amateur  Radio  Club,  advance  reg- 
istration $1,00  until  Sept.  11.  Ferrel  Lytle,  W9DHE, 
419  Stonegate  Rd.,   Peoria,  Illinois- 


TELCO  WILL  PAY  FOB  HELP   •   .   ,  we  want  to  get 

the  names  of  people  who  buy  equipment  for  military 
and  commercial  applications.  Our  new  1  kw  linear 
with  a  bandwidth  of  2-30  mc  is  a  natural  for  commer- 
cial use.  We'll  buy  you  a  one  year  subscription  to  73 
if  you'll  send  us  the  names  and  addresses  of  six  com- 
mercial buyers.  TELCO,  Inc.,  575  Technology  Square, 
Cambridge,  Mass,  Current  Events^ 

VW  MOBILE  1963  sunroof  sedan,  green  with  radio, 
shoulder  harness,  43,000  miles,  HW-12,  Hustler,  tran- 
sistor power  supply.  All  excellent  condition,  D.  Crosby 
K2WN,  147  Charter  Circle.  Ossining,  N.Y. 

PROTECT  LOW  NOISE  RECEIVERS— Solid  state  and 
tube  front  ends  can  be  damaged  or  destroyed  by 
transmitter  leakage.  Prevent  this  with  broadband  re- 
ceiver protectors.  Two  models:  RP-1  for  80  through 
6  meters,  and  RP-2  for  6  through  %  meters.  Details  in 
brochures  RP-1  and  RP-2.  Radiation  Devices  Com- 
pany, P.O.  Box   8450,  Baltimore,   Md.   21234. 


HRO-50T  with  5  coils  and  SSB  crystal  oscillator  plug- 
in  adapter,  Heath  HXIO  exciter-transmitter,  Heath 
HAIO  linear,  Heath  HOlO  scope.  All  wired  and  tested 
by  an  engineer.  Any  reasonable  oifer  considered.  Wells 
Chap  in,  2775  Seminole  Road,  Ann  Arbor  48104,  Michi- 
gan. Telephone  313-663-1337. 


100  QSL  Cards,  50  full  letterheads  and  50  envelopes 
with  your  name,  address,  etc.  High  quality.  Fast  serv- 
ice. $2,95  postpaid.  Merchants  Press,  Taylon  Texas 
76574, 


HOT  DX-lOO  250  CW  200  AM  watts.  NC-155,  Both  ex 
cellent  condition.  Will  sell  individually.  Best  reason 
able  offer.  David  Wood  WA0nJ,  301  East  Oakhuc 
Olivia,   Minn.   56277. 

FILAMENT  TRANSFORMER  for  that  4-1000  or  3 
lOOOZ  gg  linear.  120  v  60  cy.  primary.  Two  second 
aries:  7.6  v  at  21  amp  and  5.1  v  at  13  amp.  Hermeti 
cally  sealed.  Mounting  studs.  Standoff  terminals.  Un 
used  new.  Weight  14  lbs.  $4.50  plus  postage.  AR( 
Sales,   P.  O.   Box   12,  Worthington,   Ohio. 

ERIE  VHF  HAMFEST.  Brookside  Fire  Hall.  Sunday 
September  19.  Write  WA3ANA,  4300  Cooper  Road 
Erie,   Pa.   for  more   information, 

HEATH  HEIO  RECEIVER  S65.  W0I2V,  7927  Durang. 
St.,  Denver,   Colo.   80221, 

WE  WILL  PAY  CASH  OR  TRADE  •  ,  •  On  populai 
clean,  unmodified  amateur  gear.  World  Radio  Labora 
tories,   Box   919,    Council   Bluifs,   Iowa. 

UHF:  2C39^s  and  3CX100A5*s.  Pullouts  but  tested  gooi 
at  432  mc.  $1.50  each  or  5  for  $600  postpaid.  Lei 
Malone   WA5DAJ,    4305   Windsor   Dr.,    Garland,   Texa 

572B's:  Matclied  set  of  4.  Fabtory  fresh  and  boxe 
never  opened.  $39,50  per  set  or  $9.95  each  postpaid 
WA5DAJ,    4305    Windsor    Drive,    Garland,    Texas. 

HIGH  POWER  class  B  modulator.  Pair  805's,  2A 
drivers.  Complete  with  schematic,  $40.  Power  suppl; 
1500/1250/1000  V  at  500  ma.  Paid  866*s  complete,  $3f 
Stancor  piate  transformer  2500  v  at  300  ma/2000  v  a 
500  ma,  $20,  WAIBLY,  9  Lownds  Ave,,  Easthamptor 
Mass. 

NEW  HEATHKIT   SB-400  transmitter   and  SB-300   re 

ceiver.  Both  excellent  condition.  SB-400,  $300.  SB-30C 
$225.  Both  $500.  Jim  Chancey  K8ZPP,  125  Mornlngsid 
Circle,  Parkersburg,   West  Virginia. 

LX  HAMFEST,  The  Federation  of  Long  Island  Radi 
Clubs  will  hold  its  annual  Hamfest  and  picnic  at  th 
Hempstead  Town  Park,  Point  Lookout,  Long  Island  oi 
Saturday  August  28  from  9;00  AM  to  dark.  Plan  ai 
outing  for  the  entire  family.  The  park  features  oceaJ 
swimming,  boardwalk,  playground  area  for  the  chil 
dren,  golf  and  food  service- 

GONSET  SIX  METER  SIDEWINDER  and  power  sup 
ply.  Perfect  condition.  $300  or  best  offer.  HQ1403^ 
FSA63A,  Tec  raft  6  meter  converter.  Craig  Reinliard 
WAPAUB,  8600  Crystal,  Kansas  City,  Mo.  Tel  816-356 
2458. 

ZERO-BEATERS  ARC  HAMFEST,  City  Park,  Wash 
ington.  Mo.  August  1,  1965.  Pre-registration  $1.  Con 
tact  WA0FYA  Lester  Maune,  1010  Esther  Stree^ 
Washington,   Mo. 

FOUNDATION    FOE    AMATEUR    RADIO    HAMFES' 

September  19th  at  Ft.  Bel  voir,  Virginia  about  17  mile 
south  of  Washington.  Contact  W.  R-  Russell  W3bO£ 
1022    17th   Street.    N.W.,   Washington,    D,C. 


LM-21  FREQUENCY  METER,  late  type  with  power 
plug  and  schematics.  $60.  J.  H.  Gordon  W5GXH,  60 
Mill  St.»  Wobum,  Mass.  01801.  Phone  617-933-5520  or 
omce  617-271-3250. 


SOUTH    JERSEY    RADIO    ASSOCIATION    HAMFES' 

September  12  at  Molia  Farms,  Malaga.  N,J.  Rain  dat 
September  26.  Joe  Duffin  W20RA,  247  King^s  Highwa, 
West,   Haddonjfield,    N.J, 


MODEL  15  TELETYPE,  sync  motor,  holding  magnets. 
Recently  cleaned,  overhauled,  cabinet  refinished.  Table 
included.  Write  for  details.  WAODNB,  606  N:  8th. 
Missouri   Valley,   Iowa. 

H  A LLICR AFTERS  HA -2  SSB  2m  transvertei ,  match- 
ing P-26  PS  $150;  TAPETONE  SB-50  SSB  6m  trans- 
mitting converter,  Model  201  receiving  converter  both 
brand  new  $75;  HARVEY  WEIXS  TBS-50D,  matching 
P/S  $45;  will  consider  swapping  all  or  part  for  mobile 
SSB  transceiver.  BENJAMIN.  KISLZ.  11  Douglas  Rd.. 
Lexington,   Mass.   617/862-1541 

TRADE  Galaxy  III  w/AC  and  console,  brand  new,  for 
75A4  or  sell.  Trade  Propane  carburetion  equipment 
for  Car  or  Truck  for  Ham  Gear.  WPBNF.  Box  105, 
Kearney,   Nebr. 

HP-2a     BRAND     NEW     HEATHKIT     AC     supply     f^ 

Heathkit  and  other  transceivers.  Assembled,  unused. 
$36  or  best  offer.  Ken  Ginsbiirg,  K8VKC,  7S0  E.  254, 
Euclid,   Ohio- 


CANADIANS:  BC375  transmitters  75  watts  cw  50  am 
new  S17.50,  BC459A  40  meter  transmitters  new  $13.95. 
TA12C  $24.95.  Shipped  cod.  Longmire*s  Surplus  Water- 
ville   Nova  Scotia. 


SYRACUSE  VHF  ROUNDUP  in  its  lltli  year  will  be 
held  Saturday,  October  2nd  at  Three  Rivers  Inn.  Liv- 
erpool, N.Y.  Speakers!  Mfgrs  Displays!  Prizes!  and 
Dinner  for  only  $6.00  pre-registration;  S6.50  at  door. 
Tickets-Reine  Maavere,  2217  E.  Colvin  St.,  Syracuse, 
13210 


BLUE  BOOK  used  list  free!  Check  our  low  prices. 
Over  1,000  items.  Includes:  KWM2,  Eico  720,  AF68, 
PMR8,  Galaxy  3O0.  755A  VFO,  Communicator  3,6, 
SX42,  SXIOIA,  SXn7,  SR150,  SB400,  Invader  2000. 
Viking  500,  CMl,  32V1,  22'er.  2A.  Champ  350,  Globe 
6-2,  Free  1965  Catalog,  World  Radio  Laboratories,  Box 
919,   Council   Bluffs,  Iowa, 


SSB  STATION,  160-10.  SX-100  w/ speaker  ii;i50,  Phase- 
master  II,  matching  VFO  90w  PEP  $150.  Excellent 
condition,  John  P.  Skubick  KSANG,  1033  Meadow- 
brook,  Warren,  Ohio  44484* 


HEATH  HX-30  6  meter  SSB  +  AM  transmitter,  5120, 
HW-32  20  meter  ssb  transceiver,  $95.  Both  like  new, 
16810   Weddlngton,   Enclno,   Calif.   Phone   213-784-2588. 

HEATH  SB-400  exciter,  Hy-Gain  TH-4,  CDR  TR-44. 
Brush  BA -200-2,  misc  ham  station  parts.  Money  back 
guarantee.  Make  offer  or  send  for  price  list.  W9FMW, 
1567   Southfield  Road,   Evansville,   Indiana   47715. 

BANDIT  2000 A  Linear  Serial  439  complete  with  Hun- 
ter Bias  modification  excellent  condition  $375.00.  Also 
Newtronics  80-40  meter  Cliff  Dweller  Serial  503  good 
condition  $50.00,  Both  units  F.O.B.  K4ZJF  Milt  de 
Reyna  4030  Hallmark  Dr.  Pensacola,  Fla,  Phone 
433-6552. 


SELLING  RCVR,  Heath  GC-IA  with  AC  and  battery 
pwr  supplies  and  Heath  QF-1  Q  multiplier.  Excellent 
condition.  Only  S89,  Richard  Crow,  Indian  Hill  Rd., 
Groton,   Mass.   01450. 

ANY'ONE  KNOW  where  I  can  obtain  a  CV-253  ALR 
Converter  at  a  reasonable  cost?  Also  in  the  market 
for  an  unusual  QSL  card.  K7VOY,  6831  East  Moreland, 
Scottsdale,    Ariz. 

LARGE  LIST  GOVERNMENT  SURPLUS  ELECTRON- 
ICS  MANUALS — 35^  for  complete  list,  postpaid.   Other 

manuals  available,  all  subjects,  send  needs.  MIP,  FOB 
9867    (73-1)    Dallas,    Texas    75214. 

MISSOURI- ILLINOIS— The  Egyptian  Radiu  Club  will 
hold  its  annual  Hamboree  on  Sunday  Sept.  26,  1965  at 
ihe  Club  House.  One  half  mile  south  of  the  Chain  of 
Rocks  Canal  Bridge  (Hy*  66  by  pass)  near  Granite 
City*  IIL  Games  and  contests  for  the  entire  family. 
Ample  parking  space.  Soft  drinks,  coffee  and  sand- 
wiches. For  details  write  Cletus  Woodard,  W9IHE,  P,0, 
Box  402.  Granite  City,  111. 


THE  BEST  WAY  TO  BUY  SURPLUS: 

Ask  t&r  what  you  need.  We  wOl  tbeo  wmd  you  COMPBE- 
HENSH'E  DATA  on  what  we  hire  to  meet  your  needs. 
DON'T  aflk  for  a  catalog  .   .    ,  it  wonld  take   a  fat  book  ,   -   * 

We  DON'T  sell  mctee  the  way  we  gt-t  it  ia  Just  to  be  able 
to  adrertlac  at  a  i^rlee  lower  than  someone  else's.  We  work 
it  over  ♦  ,  ,  test  It  .  ,  .  overhaul  and  calibrate  It  .  •  •  and 
GUARANTiCK    SATISFACTION    OR    MONKY    HETUNDEDJ 

WE   ALSO   BUY    BO   if  you   hiive    aiiytliing   to  sell,    tell   us. 

LV  PWB  SPLY  XFRMRS:  1 15/2 30 V  GOcy  1  pb  pri.  irour  6. 3 vet 
se(s  35A,  so  gt;t  up  to  25.2v  rms  In  stt^p§  of  3.15v  or 
25.2vrt  up  !o  yriA  or  12.6¥ct  70A  or  6. 3 vet  140A.  Pi¥e  pri. 
taps  for  closer  adjustments  W/dwgi  for  bonus  use  to  replace 
tonoid;  make  LVDC  solid-state  oonFcrter  to  M5f  60  cy. 
Sealed,  potted  N^  54#,  RallEi  or  Tnic^  col* 
lect,   remit 


« *  <■ 


*  **  *  w  *  *  *  *  *  ~ » 


24.50 


BHOAOCAST-eAfiD  COMMAND  RECEIVER:  ABC  Type  12« 
No.  E-22,  Ute  t)T>e[  540-1600  kc,  6  tubes:  RF,  con- 
verter* 2  IT'S  &  AVC,  det.  k  Noise  LImiter,  k  AF.  2  tiv 
seusiL  Needs  external  pwr  sply  k  contrti]  cMs  k  has  no 
Ujumg  dial.  With  ^Um  tuning  knob,  chart  to  tune  exact 
freq.  by  turns  count,  lots  of  tech  d^ita.  OR  1 7  n  r 
Ertd,  S  IbsL  FOB  Los  Angeles   ,,-...,.       I  / ,  7  5 

fAilii   |:^   for  exfr:jH-1<'an   sc^leHed  uniLl 

ALL- BAND  Ssi  RCVR 
BARGAIN:  Hallierafters 
tt-45/AKtt-7.  550  Kc  to 
43  mc  contituujim:  Voice, 
CW.  MCW:  2  W^  2 
iF's;  S-meti^:  445  kc 
Xtl,  6  select,  choiees. 
Beady  to  use.  w/60  cf 
pwr  spty  k  bQok>_aligDCd 
fob  Los  All-      ^100   frt 

Dedtiet  $30  If  you  malte  your  own  pwr  sply  from  scliematlc  we 
fumlili.  Deduct  S20  If  SSB  not  rf*quired.  or  d(*diict  $15  if 
yon  will  wifB  in  your  own  SSB  with  kit  L  disgr&m  we  fur- 
nish. 


TIME     PAY     PLAN:    Any    piirctiase    luUling    |160,00        i  ao/ 
&f  more,  down  payment  only   ,,.,.,..,. , ,        I  U  /c 


ARC-3  ft-5'er  Rctr  100-550  kc  w/85  kc  IF^s.  U^  ;  2fid 
conFerter  for  abore  or  other  rcvrs.  Checked  ekcyicaUy. 
w/lots   of    tech.    data,    w/spline    knob,    9    lbs,    fob     1 4  n  c 

JLOS        AU||,ei€^  w**,rw**m**mtW4^,*»'***--w--imm  t        1  ^/    J 

(Add  $^   for  cstni-cU*nn   selected  unit.) 

AC  PWR  for  SCR-522J  RA-62-B  ninde  by  Signiil  Corpa  for 
the  BpeciHc  job  I  MB/2'SOv,  40  eo  cy  in.  Kmil-  &  flit, 
outpatg  30€v,  .2GA;  13^^  4A;  -L'>Ov,  30  ma.  OK  IT  OC 
gtii,  w/data,   90  lbs,  fob  SnentmHito    .  .  .  , I  /  .7J 

AN/APR-4  RECEIVIKG  UNIT  w  tuning  units  U-  time  38-1000 
mc  plug  k  handbook,  all  checked  &  grtd  100%  -i  7Q  rn 
UK,  ready  to  use  on  €0  t^  fob  Los  Aiij^eles   .....    I  /  7.jU 

KM    $30    for    am/fm    yersion    modified    for    tiO    *y    pwr    input; 

add    160    for    TN-IS,    975-2200    mv;    add    $125    for    TN-54, 

2175-4000    mc.    AH    imcond.    grid.    OK. 

LM  FREa  METER  125  kc  to  20  me  is  comhin.  heter.  freq. 
meter  k  ilgnal  source.  CW  or  AM,  aceuracy  ,01%.  xtl 
caJib.    Clean,    cfaecked    100%    grid,    w  plug;    data,      c7  Cf\ 

16   lbs   fob   has  Anfeles    ....,*•.....,,.. JA  •  J U 

Add    $10    for    EAO.    converts    for    LM    Power    Supply    w/parts, 
data>   included  47   Ib^  fr>h   San   Di^'j^o 

TS-323/UR.  20-480  mc.  Crystal.  001%.  W/hajidbook  supple- 
merit  gitlng  supplementary  xtl  check  points  k  Instriie*  to 
closely  approach  crystal  accuracy.  W/schematic,  Instnict., 
pwr  sply  data,  cleans  checked.  100%  grtd*  fob  t  qq  tn 
Log  Angeles    I  7 /•5U 


TELETYPE   BARGAINS 
U:    Unehecke^dp    as   Is,    fair   condition,    somi    minor 
missing,     G:    Checked     &    repaired     as     needed, 
grtd    €K. 
j^l4   Trans*Dlst,   sync,   C  549.50,   V    •,•, 

HiUMit^THJk   TM   11-2222    for   above    

:nrl4  Typ.  ftcperf,  no  keybd,  C  $74.50,  U 
Same  wiih  keyboard,  C  $S9.50,  If  ,,..... 
Handbook  TM  11-2223  for  abo?e  two  .... 
TG*26fi,  like  #19  but  tape,  C  $139,50,  U 
p»  roUa  oiled  tape  11/16"  mi6t  *,.*.. 
#15   w/keybd,   sync   C  $149.50,  U    ... 

Hajidbo€k  TM   li-352  for  Mod.    15 

#19   w/keybd.   syn.   C  249.50,   U    •-... 


parts 
ready 
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.  35.00 

.  8.50 

,  49.50 

*  69.50 
.  9,00 
.  99.50 

•  1L95 
,  95.00 
.  7.50 

14930 


BEST  OSCILLOSCOPE  AT  MODEST  COST:  -rektiynix  5 HAD; 
DC- 10  mc.  Culib.  defl.  30  mv-lfnn  v/em,  Calil),  sweep  0.1 
iiset— 10  mmvcui-  Sq.  wave  w/vurlable  duty  cyde.  .05-50  t» 
available  to  test  ajnplillers.  Other  oiit|ints:  Sweep  sawtooth, 
pos.  &  neg.  gate  pulses.  SiKiiol  tkhxy  network.  Vi  n^c. 
permits  viewljiK  tlie  sigiml  which  iriggens  the  sweep. 
Locked'in  trlirueriug  proririeg  Btable-ns-a-rock  plc'liire.  Com- 
pletely overhjiiiled,  100%  grid  OK,  with  Book,  aqt  An 
clean    and    pretty,    orV     , J7  3.UU 


R.    E.    GOODHEART  CO.,   INC. 

Boa   1220.6C   BEVERLY    HIILS,    CALIF.   90213 
Phones:    Area    213,    office    272-5707,    messages    275-5342. 


1 


p 


R.W.  SEPTEMBER  BARGAI 

COMMAND   RECEIVER  BC-454  w/a(l   tubes   3-6MC  $17.95 

STEP-DOWN  TRANSFORMER— 24v  lOamp.    117vA€  50cy    $6.95 

OIL  CAPACITORS— 25  MFD  2500VWest(fighouse  NEW     $12.95 

Mounting   brackets   pair^  for  above  $1.95 

HIGH  VOLTAGE  PROBE— 50.000V  w   VOM  or  VTM  NEW     $2:95 

UZY   MANVS   Q-5er— 100   cycle   bandpass   NEW  $2.49 

ARR-2  RECEIVER— w /conversion  to  CB  &  2  meters  $5.95 

LEEDS  &  NORTHRUP— Precision  Voltage  Divider  $49,50 

WESTERN  ELECTRIC— 20Qua  ZVi"  Rouiid  Meter  NEW       $4-95 

TRANSMITTtNG      VARIABLE      CAPACITOR— 40 -SOOmmf      NEW 

$6.95 

VHF  FIELD  STRENGTH  METER— 100-1 56MC  Used,  good    $5*95 


WRITE    FOR    FREE    BULLETIN 

Sertd  Chech  or  rr^oney  order — Minimum  ordfir  $2.50 
PLEASE  INCLUDE  AMPLE  POSTAGE— Excess  refunded 
Minimum    C.O.D,    order    $10.00    with    25%     Deposit 

R.  W.  ELECTRONICS,  INC. 


2244    South    Michigan    Ave, 
Chicago,   Ulinois  60616 


Dept.    739 
Phone  CAlumet  5-1281 


IT'S  YOUR  QSL  CARD- 
^A/EAR  IT! 

YOUR  CAHD  ACTUAUY  REPRODUCED  IN 
PERMANENT  METAU  THEN  MOUNTED  ON  A  FINE 

^ ^" ^TlE  CLASP  ^^^^^^^-^^^^ 

WEAR  YOURS  WITH  PRtDE.  ORDER  ONE  TODAY! 
JUST  SEND  roim  CARO  AND  S4.00  (RP,  AND  f.E J.  IJ^CL)  TO 

m  hAAY  HAVE  EVERYlHiNG,  BUT  HE  DOfSNT  HAVE  IHiS 
BOX  73,  NORTHFIELD,  OHIO  44067.  GIFT  SHOP 


INDEX  TO  ADVERTISERS 


Alto,   123 

Aliioncc,   37 

Allied,  37 

AIltronics-Howqfd,  119 

American  Crystal^  113 

Amperex,  27 

Am  rod,   119 

Arrow  Solcs^   123 

ATV  Reseorch,    113 

Autronics,   111 

BC  Elcctronks,  121 

Budwig,  113 

Burghardt,   61 

Callbook^  43 

C   &   H.   Ill 

Gush  Crafr,  40-41 

DeMambfO,  83 

Design   Industries,  45 

Dow  Trading,  121 

Editors  ond  Engineers,  25 

Edwords,  61 

Ell-Conn,    123 

Epstlon,  121 

Evans,  91 

EZ   Mount,  67 

Foir,  n3 

Fugle,  113 

Gift  Shop,  126 

Goodheort,  125 

Harris,  43 

Horvey,  53 

Hoyden,   119 

Heoth,  64-65 

Henry,  19,  57 

Hi  Par,  83 


Int.  Crysta!,  3 

Invertronics,  119 

Marin,  121 

Mcshna^   1T7 

Mil.  and  Ind.,  95 

Misiion,  69 

M  OS  Icy,  31 

National,  Cover  IV 

Po ramps,   85 

Parks,  119 

Partridge,  115 

Poly  Paks,  109 

Portage,   111 

Quement,  89,  93 

Rohn,  4 

RW,   126 

Solcb,  111 

Sekctronix,  55 

Spoce,  115 

SwQn,  33 

TAB,  127 

Tel  CO,  49 

Tel  rex,  23 

Tcxos  Crystals,  49 

Transcom,    13 

Two  Way,   113 

UTC,  Cover  II 

VHF  Antenna  Book^  117 

VHF'er,  115 

Waters,   5 

Western,   115 

WRL,  128,  Cover  fll 

73  Books,  107 

73  Subscriptions,  91 


Propagation  Chart 

September  1965 


J.   H.   Nelson 
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#  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour, 

Good:    1,  2,   13-16,    19-21,  28-30 
Fair:   8,    10,   17,   18,  22,   24,  26 
Poor:   3-7,  9,    11,   12,   23,  27 
VHF   DX:    1.   2,   11,   12,  22,  23 
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*'TAB"    •    TRANSISTORS    •     DIODESH 

GTD!  FACTORY  TESTED  — 
PULL  LEADS. 


PNP  IOOWatt/l5  Amp  HiPowir 
T036  Ca&al  2N44Jp  U2.  277, 
278,  DS50I  up  to  50  Vaiti/ 
VCBO  SI.2S  (Sp  5  for  |5. 
2N278.    443p     174    up    to    80V 

$a  ®,  t  for  15. 


M 


PNP  30  Watt.  2NIS5,  156.  2S5.  242. 
254,  255.  256.  257.  301,  392,  @  35e.  4  for  $t 
PNP  2  N  670/300  HI  w  S5e  @,  4  for  $1 
PNP     211871/1  Watt     50c     @.     3     for     il 

PNP  25W/T0  2N53B.  539.  540.  2  for  $1 
2NI038  6/$l.  1039  4/$!,  1040  $  I 
PNP/Ta5  SIGNAL  S50iiw  25«  %,  B/$l 
NPN/T05  SIGNAL  IF.  RF.  0S€  25t  @. 
6    for    SI 

Silicon  PNP/T05  1  T0I8  25e  ®.  5  for  $1 
2NII>48/Sf.40#,3/|4,  2Nig07/|2@,  4/SG 
Powor  I1«at  Sink  Ffnn«d  Equal  to  104 
Sq'    Surface  $1     <^r    0   for    fS 

T036,  T08.  TO  10  Mlfca  MtQ  30«  d.  4/51 
Oioile  Power  Sttid   Mica  Rlto  BOc  @,  4/$l 


ZENERS  I  Watt  6  t«  200v  70e  @,  3/$2 
ZENERS  lOWatt  6  to  I50v  $1,45  @,  4/|S 
ZENER  Kit  A%%U  up  t«  fOw  S  for  11 
STABISTORS     up     U      I  watt     ft     for     ii 

TRANSISTORS— TOO  MANYt  U-TEST 

Untestotf  Pwr  Diamonds/T03  FO  for 
Untottoil  T036  up  to  1 00 Watts  8  f^r 
Untested  TQS/S 16 NAL Alston.  20  for 
Untested  Power  OI«(tes  35  Amp  4  for 
Untested  Pwr  Studs  up  to   l2Amp  12  for  SI 


P.C.  Power  Supply  II5V/60  to  B^ 
Cys.  Output  330  :  Tap  165V  ap  t« 
l50Ma«     Cased    $5@,    2    for    |0 


SILICON     POWER     DIODES     •     STUDS 


DC 
AMP 
3 

12 

18* 

35 

100 

240 


DC 

8 

12 
Ift* 
88. 
100 
240 


50PI* 

3SRnit 

•Oi 

,30 

.20 

,70 

1.85 

3>75 


SOOPIV 

2IORins 

.29 

LOO 

LOO 

2J8 

8.75 

IL70 


[OOPIV 

70B  fits 

.14 

.58 

.80 

LOO 

t.05 

4.75 


400PIV 

280  Rmt 

.80 

LIS 

LfH» 

2.45 

4.et 

I7J0 


l50Pl¥ 

J05Rms 

.17 

•70 

.50 

L50 

2.50 

5.78 


500PJV 

35DRni9 

.40 

L45 

Q^yery 

2.78 

8.50 

23.H 


200PIV 

l40Rmi 

.24 

.83 

.75 

2.00 

3  15 

8.75 

flOOPlv 

420Rini 

.48 

L70 

Query 

8.83 

8.00 

29.70 


P,F.   PRESS^FIT  AUTOMOTJVE  TYPEl 


18  Amp  Preti  Fit  up  to  200PTv  4/|l 
2  to  3  Amp  Studs  up  to  eOOPlv  6/Sl 
35  Amp  Studs   150  to  200Plv  5  for  $5 

'TAB"  *  SILICON  750MA  DIODES 
NEWEST  TYPE!  LOW  LEAKAGE 


PIv/Rmi 

50/38 

.05 

Plv/Rmi 

400/280 

.18 

Piv/Rni 

800/840 

M 


Plv/Rmi 

100/70 

.Of 

Pfv/Bmt 

500/150 

.it 

Plv/Rms 

BOO/630 

.45 


Piv/Rini 

200/140 

.12 

PIv/Rmi 

600/420 

.21 

P!v/Rmt 

1 000/700 

.85 


Piv/Rms 

300/210 

.14 

Plv/Rms 

700/400 

.27 

P[v/R4fiS 

1 1 00  '770 

.75 


GTD  ALL  TESTS  AC/DO  &  LOAD  I 


!700  Plv/1200  Rms/750  Ma/$l.20  ®, 

lO/llO 
Same  MOO  Piv/770  Rms  75c  @.  f6/fM 
3  Kv/2100Rm«/200  Me /$L80«,  f /ifO 
6  Kv/4iOO  Rms/200  Ma/S4  @,  3/10 
12   KV/8400   Rms/200  Ma  SS  ^J,  2/$l4 


SCft— i 

aiLlCHN   CONTROL 

RECTrrtERS] 

PRV 

7A 

I6A 

PRV 

7A 

I8A 

2i 

.80 

LOO 

260 

2.70 

8.00 

50 

LOO 

L15 

800 

3.00 

8.45 

100 

l.iO 

2.15 

408 

1.75    ; 

8.90 

t50 

1.95 

2.45 

500 

4.75 

4.80 

200 

L21 

2.80 

GOO 

1   5.45 

5.85 

UNTESTED    ''SCR"    Up  to  25  Amps,   8/32 
Glass    Diodes    IN84,  48,   60^   64p   20  for  $1 

CTwo  RCA  2N408  &  Two  Regulators       I 
RCA   IN2326  en  prtd  ckt.  80e  #,  4/Sl    | 


TAB 


Tm 


s  A  Buy 


**TAB"  Tubes  Factory  Tested,  In^petd. 
Six  Months  Guaranteed  1  No  Rejects!  Boxed t 
GOVT    &.    MFGHS    SurpTus t    new   &    Used 

l^w  Prlcmil  New  XMTTG  Tul>eii 


4- 65  A  IT.OO 
4-125A  15.00 
4-400 A  25.00 
4-»0O0A 

7S.0D 


4X150A$6.T5 
826  -  -  Query 
829B  ..  7.20 
B72A  3.50 
0A2    ..     .65 


0B2  .55 

5R4WGA 

3-50 
24G    .   Query 


We  Swap  Tube$J  What  Do/tJ  Havef 


0A3 

0C3 

0D3 

024 

IL4 

IR4 

rs4 

[S5 


tT4 
tT5     . 
rU4 

1U5     . 

2C39A 

2C40 

2C48 

aC5l 


.80 

.70 

.79 

.82 

.78 
.68 


5R4 

5T4 

5V4 

5Z3 

6A7 

6A8 

6AB4 

GAC7 


1.00 

.90 
.89 
.89 
LOO 
.99 
.59 
.72 


6F7 

6F8 

6He 

615 

6J6 

6Ke 

6L6 

6SN7 


Send  25c  for  Cat  a  log  I 


,S5 
.95 

6/11 

-75 

Q 

5  50 

e.5o 

2.00 


EAG5 

6AG7 

SAKS 

0AL5 

6AQ5 

6AR6 

6AS7 

GAT8 


,65 
,75 
.69 
.55 

.66 

1,95 

3.49 

2/11 


6V6GT 
I2AU7 
r2A6 
25L6 
25T    .  . 
ZED  7 
50  L6 
e3V    ., 


.99 
1.39 

.69 
.59 
.59 
.59 
L19 
.72 


.90 

.m» 

.45 

.72 
4.00 

,5y 
.95 


We    Buy  1 


We    Selll 


We    Trade  I 


2K25 

2K28 

ZV3 

2X2 

4X250B 


5BP4 


.65 

9.75 

30.00 

2/$l 

.48 

30.00 
T.95  \ 


6BA6 
6BE6 
6BK7 
68QG 
6BY5 
6BZ6 
GC4 


.59 
.69 
.99 
L19 
1.19 
.91 
.45 


L 
VR92 

38BA 
416B    . 
450TL 
813 
818    .. 


Top  $$|  Paid  Uf  All  Tut>est 


*' VOLT- TAB"   OOOWatt  Speed   Control 
II5VAC   $4.50    »,    2    for   »1 


8$6A     XTmr     2.5V/ rOA/ lOKv/lnsI     $3     @ 

aairentine   #300   AC/Leb   Mtr $54 

(Sd)    Choke   4Hy/0.5A/27O    $40    ©.    2/$C 
"VARIACS"    L/N    0'l35v/7,5A     ...    .315 

*VARIACS"    L/N    0-I35V/3A    ......   110 

TWO    866A^s    &    FIL    Xfmr.    , 36 


SILICON  TUBE   REPLACEMENTS      f 

024 

UNIVERSAL 

$L75 

m. 

2/|8 
,  3/15 

5U4 

ll20Rms/l6O0liTV 

$2 

m. 

5R4 

1900  Rms  '2800111V 

39 

01^. 

2/|t5 

866 

SKv/Rms  *  10.4KV 

lav 

«n 

#* 

2/ $20 

Mtca    Condsr    ,006     @    2500V    4/31 
Snooperscope    Tulii    2*    $5    @*    2/$l 
Mini   Fan   6  or    l2Vac/60Cy5   $2    @,    8/35 
4X150   Ceranile    Loktal    $L25    ®.    2/ $2 
Line    Filter 
Line    Filter    50Amp/250VAC  310  #.  2/$l6 

DC    SVa*/Weter/RD/800Ma    $4    <m,    2/$7 
DC    2W    Meter/ RD/IOOMa    |1    # 
OC    2Vi*    Meter/RD/aOVDC    $3    @,    2/$5 
AC   V/t'    Meter /RD/I80VOC   35   ®.   2/ $9 
OC    4'    Met4r/RD/lMa/$5    @«    2/$9 


Battery  Charser  6^  12V  Cfiaries  up 
to  5 Amp  ''ApproViii"  Heavy  Oiity  De* 
lign  witfi  Kllxon  Circuit  Breeker. 
Openttes    220    or    I  lOVAC    A    50    or 

60    Cys    $8,    2    for    $15.    7/349 


Transformers — All  Input  ll5v/60Cyt  VCT 
@    250Ma,    6V/8A/5A/8A  $6,    2/310 

400V DC  Supply  @  200MA  4  SilUoo  Reel 
it    Filters  310 

20VAC  &  TAPS/, 8,12,16.  20V  ®  4A,  $1 
32VCT/iA  or  2Xr6V  ®   I  A,  $8  @,  32/$5 

Line  Filter  4.5A  «  ll5VAe  4  for  3f 
Line  rUter  5A  @  1 25V  AC  2  for  SI 
Converter  Filter  400  Ma  @  28 V DC  4  for  It 
Converter  Filter  Input /3 A  @  30V DC  4/3 f 
2.5MH   PiWomid  Choke/ National  5  for  31 

W0  Buy,  Sail  &  Trade 

SEND  2St  FOR  CATALOG 

Terms    Min   Order   $3 
FOB  New  York. 
10    Day    dtd. 
Our   20th    Voar. 

111NM  Liberty  BU  N.Y.  6p  N.Y.  Re  2-6245 


"TAB" 


"TAB"   FOR   THE   BEST   KITSl 


to 


IS 
'5 


mi 


esffl 


O 


**  , .  ... 


J* 


.esi 


in  ^* 

e  » 
h  « 

ILDC 

into 


«    O  **  ~    •  aE  JC  — 

^  3      1  43      •   t.   o    ^ 

O         £         Cm 
CM  t^O  O        O        O 
—  IfllA  — U^  — M  — 


E    2 

5S^egE 

to  ^  ^  %,.r^  N_.iF 


CX3 


O 


W,E.    Polar   Relay  it255A/$5   m,   2  for  39 

W.E.     Socket     far    it255A     Relay.     $2.50 

Torotds    BSMiiy    New    Pckll    31     ^,    6/$5 

6.3VCT    @    I5.SA    &   6,3VCT    @   2A   $4  @. 

2/$6 

20OKC    Fr^    Std    Xtals    $2    @.    2/33 

Printed   Ckl    dd    New   Blank   9x12'  SI    @« 

6/$5 

KlExon  5 A   Reset  Ckt  Breaker  $1    @,  8/15 

2K  to  BK   Headsets  Good  Used  13  @.  2/ $5 

Xtal    Blanks   Asst   Types    r2  for   $1 

WANTED  TEST  SEIS 
&  EQUIPMENT 
BandBwMch  Ceramio  SOOW  2P/6Pos  $3  @. 
2  for   $5 

GHy*305Ma    Choke    Cased    $3    ®»    2/ $5 
7-^/3 Hy~400Ma   Choke   Cased   37   ®.    2/312 
250Mfd  @  450  Wv  Leetlytie  4/SSB  $3  @* 
4/310 

Cnd&r  Oil  lOMfd  x  600  2x2.5  L  5Mfd  $1 
@.    15/$10 

Cndsr  OM  6Mfd  @  1500V  $4  «,  4/$l0 
880 Vd  @  78511a  for  SS8  19  $,  2/$T8 
480 Vet  @  40Ma  &  6.3  @  L5A  CSD  31.50 
®.   4/ $5 

lOVet  @  5A  &  7.5Vct  @  3A  CSD  $6  @. 
2   for   3tO 

]\y ANTED  LAB  METERS/  BRIDGES! 

K -POTS  I 
Pwr    Sup    Kit    900V DC    @    50OM«    4t    4/ 
SItioon    Diodes    l700Plv  FWB  312 
Pwr    Sup    Kit    nmvUC    @    200Ma/Xfmr 
Sl    FWB    Silicon    Reet    $10    @*    2    for   $18 
Modulation     Xfmr    60W/I5K     te    5.7  K     35 
Hiadsflt     Rubber     Bunyon     Pads     pair     $1 
Socket    Ceramic    1629    TuIm    4/3 1 
Socket    Ceramic    866   Tube   4/$1 
Socket   Ceramie  4XI50/Lokta1  4/$t 

\r ANTED  YOUR  «  ORDER  -  TODAY! 
BMTR  Ground-Plane  Ant  (R  Exp)  $4 
Knob  Spin -Crank  eC348  Type  31 
MIniFan  6  ar  12  VAC  3L50  @,  4  for  35 
Beam  Indleator  Selsyns  24V AC  2  for  $10 
Preetfiion  TLI47  Feeler  Relay  Oaee  31 
8  foot    Elec.    Cord  itl6fia   &.    Piufl  39c   @, 

9/11 

Fu!ie    250Ma/8An    5   for    30e,    100    for    38 

DONT  C-WRITE  &  SEND  ORDER! 

XMTTG    Mica    Condsr   .006    @    2.5Kv   89c 

@»    5/$f 

Cndsf    .00025    @    SKv    75c 


FWB     25Ma     @     I15VDC 
Rated    40Amp     AC     &,     DC 


or    90    or     ISOCys 


XMTTG    Mica 
•,   4/32 

Mlni-RectTfier 

3  for  31 
Micro- Switch 

4  for   Si 
BandPass     Filters    60 

8  for  35 

T30   Throat    Mikes   31    @i    4  for   $3 
*'Bruning''     6"      Parallel      Rule     Al 

9  fer    £2 

Linear     SawTooth     Pot     KSI5138/W, 

%USH  YOUR  ORDER  TODAY. 
QTYS  UMITED! 


E. 


SEPTEMBER   1965 
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30  years  of  ehctronic 
experience    pnd    two 
9^ '^ oration,    of  the 
same  ownership 


HAS  THE 


RECON- 
DITIONED 

DEPT. 

in  the  USX 


President— W0GFQ 


8.  Mcy^^^^„ 
W0WOX 


HAS 

37 
andCBSp. 

ive  you 

The  Best 

Service 

Anywhere 


^SRS  YOU 

National 

oiirf  many 
tnore  ! 


WORLD  RADIO  LABORATORIES 


w 


WRL'S  ALL  NEW  1966  CATALOG  IS  FILLED  WITH  FANTASTIC  VALUES.  HUNDREDS 
OF  ITEMS  AT  THE  LOWEST  POSSIBLE  PRICES  — ORDER  YOURS  NOW!  IT'S  fREtl 


DON'T  GAMBLE! 

Trade  with  the  World's 
Most  Recognized  Dealer 
in  Amateur  and  CB 
Equipment 


C 


Lfor 


WORLD  RADIO  LABORATORIES 


I 


3415  WEST  BROADWAY,   COUNCIL  BLUFFS,   IOWA     51504 

□    Rush  me  your  Free  1966  Catalog 


THE  VERY  BEST  SERVICE 

HIGHEST  TRADE-IN  ALLOWANCES 

LOW-BUDGET  PAYMENTS 
WITH  WRL'S  CHARG-A-PLAN 

•  OUR  CENTRAL  LOCATION  MAKES 
SHIPPING  CHARGES  MUCH  LESS 

•  NO  DOWN  PAYMENT 

•  FREE  TECHNICAL  ADVICE 
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73  MAGAZINE 


NOBODY    ,  ^  _ 

CAN  BEAT  OUR  Au  aIS^ 

ANNIVERSARY   '^^^  *''«*"' 

SPECTACULAR  TRANSCEIVER  SPECIAL 


REGULARLY  PRICED  AT  $469.95 

NOW  JUST  ^Tj^save  $70.00 

DSE  WRUS  CHARG-A-PLAK  — JUST  $20  MONTHLf 

SAVE  $70.00  ...  If  you  buy  now  ...  A  NEW 
GALAXY  V  TRANSCEIVER  .  .  .  featuring  300 
WATTS  PEP  SSB/CW:  FULL  BAND  COVERAGE 
on  80-40-20-15-10  meters  .  .  .  and  it  boasts  the 
BEST  —  SELECTIVE  RECEIVER  (because  of  its 
6  Xtal  filter);  and  UPPER  and  LOWER  selectable 
SIDEBAND! 

Don't  Forget  .  .  .  We're  still  offering  you  a  2 
WEEK  FREE  TRIAL*  plus  you  can  use  our  NO 
DOWN  PAYMENT  CHARG-A-PLAN. 

We'll  also  allow  you  WRL'S  TOP  TRADE-INS 
on  your  present  gear. 

YOU  JUST  CANT  GO  WRONCr  TAKE  ADVAN- 
TAGE OF  THIS  SPECIAL  OFFER  TODAYi 

*Write  for  free  trial  ternns. 

DC  SUPPl Y 

REGULAR  $119.95 
SAVE  $30.00 


SPfCfAL  PURPOSf 
VrO  covers  MARS, 
CAP  etc.  .  .  .  $8  9.9 J 
wr/fe    for    cfatoffs 


NOW 


GALAXY  V  &  DC  P.S. 
MOBILE  STA  TION 


$489 


.90 


SAVE  S  100.00 


HURRY!  OFFER  LIMITED  TO  SUPPLY  ON  HAND 


LEO  I.MEYERSON 

Wi^GFQ 

PRESIDENT 


WORLD  RADIO  LABORATORIES 

3415  West  Broadway      Council  Bluffs,  Iowa  51504 

□  Send  quote  on  gear 
on  attached  sheet 

P  Send  catalog  and 
Reconditioned  Listing, 

n  Ship  "Mobile  Pkg.  V"  —  $489.90. 

Name Call 


n  Send  details  on 
Free  Trial  Offer. 

□  Ship  Galaxy  V  —  $399.95 


Address, 
City 


.State. 


lip. 


:^j 


proved 


MfBi       •■*>■: 


1 


I 


OiiO 


improved 


mmmmmm 


mmmmmmmm 


mmmmHmm 


I 


rlwra.'ft 


JUiAr.- 1,  -wt     rlwra.t' 


:  ■*■-  jL 


Q 


Olio 


One  thinks  tong  and  hard  before  making  a  change  in  a  rig  like 
the  NCX5— after  all,  it  has  proven  itself  as  the  finest  trans- 
ceiver ever  offered  the  amateur  at  any  price.  But  we  have 
designed  a  new  baianced  modulator  circuit  which  offers  such 
high  performance  that  we  feit  it  should  be  incorporated  in  new 
NCX-5  production.  The  new  balanced  modulator  is  a  solid  state 
ring-type  device  which  is  totally  unaffected  by  external  or 
magnetic  influences,  on-off  cycling,  aging,  or  warm-up  time. 
Minimum  carrier  suppression  is  50  db  through  all  of  these 
variableSp  and  typically  can  be  adjusted  to  provide  even  65  or 
70  db!  In  fact,  the  circuit  cannot  be  unbalanced  far  enough, 
using  the  carrier  balance  control,  to  provide  sufficient  earner 
for  AM  or  CW  operation  of  the  NCX-5.  We  therefore  replaced 
the  carrier  balance  control  with  a  new  Carrier  insertion  control 
to  provide  a  gradual  increase  in  carrier  as  the  control  is  turned 
clockwise.  Carrier  is  also  now  inserted  automaticaliy  in  the  AM 


or  CW  positions  of  the  NCX-S  mode  switch.  "Carrier  balance" 
has  become  an  internal  factory  adjustment  which  need  never 
be  touched. 

The  new  NCX-S  is  designated  Mark  II,  and  is  identical  in 
appearance  to  previous  units.  The  superb  dial  calibration,  sta- 
bility, selectivity,  and  all  other  maximum  performance  features 
of  the  NCX-5  are,  of  course,  unchanged  (including  the  remarkable 
price  of  only  $685). 

When  we  make  performance  improvements  during  production  we 
try  to  make  certain  that  owners  of  eariier  units  can  similarly 
improve  their  equipment,  if  they  wish.  So  our  Customer  Service 
Department  has  a  Mark  I)  kit  available  for  satisfied  NCX-5 
owners  so  that  they  can  become  satisfied  NCX-5  Mark  II  owners. 
The  NCX'5  is  the  finest  transceiver  on  the  amatefjr  market, 
proven  in  operation  by  amateurs  the  world  over.  The  Mark  tl 
NCX-5  is  even  better. 


NATIONAL  RADIO  COMPANY,  INC.<^>' 


a2-Wa<^hmcrtnn  &i .  Mf^lro^^.   Ma5L^    n?17{i /World  Wide   EMOort 


mm 


